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Mariner's Compaſs f 


0 


J. Mouxr, T. Pacz & Sox, on Tower-hill. 


EE: 3 Britain's Coaſting Pilot, by Capt. Greenvile Collins. 
= Coaſting Pilot for England, Scotland and Holland. 
== Engliſh Pilot for the Channel, 
=: Engliſh Pilot for the Straits. 
= Engliſh Pilot for Weſt India. 
Engliſh Pilot for Guinea. | 
E- Engliſh Pilot for Eaſt India. 7 
= Sca-Atlas, containing Charts of the Sea-Coaſts of the whole World. 
A compleat Set of New Charts, containing North Sea, Cattegat, Baltick 
A compleat Set of Charts for the Sea-Coaſt of France. | 
A det of Charts for India, and others for all parts of the World. 
Þ The Mariner's New Calendar, by Nathaniel Colſon. 
| The Seaman's Vademecum, or Defenſive War by Sea. 
Te Seaman's Practice, by Richard Norwood. 
Practical Navigation, or an Introduction to the Whole Art, by J. Seller. 
Navigatio Britannica, or a compleat Syſtem of Navigation, in all its 
Branches, both with regard to Theory and Practice, by J. Barrow. 
Sherwin's Tables of Logarithms from 1 to 101000, 
Elements of Algebra, expounded in T'wo Books, by John Kerſey. 
y 'The Seaman's Paily Aſſiſtant, by T. Haſelden. | | 
Navigation New Modelled, by Henry Wilſon. 
Navigation Unveil'd, 2 vols Octavo, by Edward Hauxley. 
Mlariner's Compaſs Rectified, by Andrew Wakely. 
The Practical Sea Gunner's Companion, by W. Mountaine. 
An Epitomy of theWhole Art © Navigation, containing an eaſy me- 
thodical Way to become a compleat Navigator, by James Atkinſon. 
* Treatiſc of Trigonometry, Third Edition, by Samuel Heynes. 
Epitomy of Navigation, being the moſt uſeful Part of Gellibrands, 
Norwood's and Jones's Works, collated and digeſted into one 
Compendium of Navigation. | 
Ship Builder's Aſſiſtant, or Marine Architecture, by W. Sutherland. 
- Faclid's Elements, the whole Fifteen Books, by Iſaac Barrow. | 
- The Modern Navigator's compleat Tutor, in 2 Volumes, by Joſh, Kelley 
The Sector and Plane Scale compared, by Roger Rea. 
Deſcription and Uſe of 4 ſeveral Quadrants, by J. Collins, with the 
Prints from Copper. 2 — 
Dice of Coggerſnall's Sliding Rule, and Deſcription of Scamozi's Line. 


. There are alſo Sold all forts of Mathematic Inſtruments and 
- Books, Sea Charts for all Parts of the known World, Plane and 
- Mercator ; Paper, Paper-Books, and other Stationary Wares. - 
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Containing TABLES, ſhewing the true 


| % 


THE 


RECTIFIED. 


Hour of the Day, the Sun being upon any 
Point of the Compaſs : With the true Time 
of the Ring and Setting of the Sun and Stars, 
and the Points of the Compaſs, upon which 
they Riſe and Set; With Tables of Amplitudes. 


I|Mariner” 8 Compal 
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Which Tables of Sun - Dials, Semidiurnal- 
Arches, and Amplitudes are calculated from 


the Equator to bo Degrees of Latitude, either 
North or South. 


Wich the Deſcription and Uſe of thoſe Inſtruments moſt 
in Uſe in the Art of NAVIGATION. 


Alſo a TABLE of the LATIT VDE Fx 
LonGITUDE of Places. | 


By ANDR PW Wa KELEY, Mathematician. 


Enlarged with many uſeful Additions, by F. Atkinſon. 


Tables of the Sun's Declination, adjuſted to the Neæao- Stile. 
6 By WILLIAM Mov x 74 ER 
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Hill, where you may have all Sorts of Sea-Books, 1757, 
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Ihe Whole reviſed, and carefully corrected, Wich Accurale 
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To the READER. 


Courteous READER, 


177 HEN I firſt entred upon theſe my Labours, and 
YZ after I bad begun the Calculations, I found that 
o' the Book would be ſmall, yet my Labour ſo great 
bas I almoſt fainted. Yet at length, when I conſi- 

dered the ordinary, neceſſary, and frequent Uſe that 

might be made of theſe my Labours, I was thereby en- 
J --uraged to go on and proſecute. my Work, and bow. - 
ready and eaſy I have made it for Practice, will plainly 

appear (by immediate Inſpection) to the meaneſt Capacity. 

| Here follows a brief Explanation of the Method and 
Order of the Book : Firſt you will find Tables of the- 
Sun's Declination, newly calculated from the beſt 
Hypothefes yet diſcovered, and applied to tbe Meridian 
of London, whoſe Latitude is 51d. 31m. Northy. 
and Longitude according to theſe Tables,. ood. oom. 
Next you will find Tables ſhewing the true Hour and 

nute of 6 ab the Sun being upen any Point a 


ve Compaſs, cubich Tables: are as Diali, fitting all 
Places in the World, whoſe Pole is elevated, not above 
bod, either North or "South Likewiſe. by theſe Tables 
you may know the true Hour and Minute of the. 
Niche” by the Bearing of any of the known Fixed 
Stars between the Tropics : Then you will find Tables 
ſewing the true Time of the Sun's Riſing and Set- 
ing, with the Length of the Day and Night: 4%, 


7 theſe Tables you may, nd the true Ti ime 25 Rifi mg. 


9 3 
and Setting of all the eminent Fixed Stars between the 
Tropics. Next you will find Tables ſhewing the 


Points of the Compaſs that the Sun, and all the ' 

aboveſaid Stars Riſe and Set upon, which Tables are 
of excellent Uſe for readily finding the Variation of 
the Compaſs, and may be performed by a Meridian 


Compaſs that is about ten Inches in Diameter, whoſe 


Points are divided into Halves and Quarters, ſuch | 
4 Compaſs I ſuppoſe to be convenient for a Mariners 
Uſe, where he bath not an Azimuth Compaſs. Next 


you will find Tables of Amplitudes to every Degree 


of the Sun's Declination : All theſe Tables are cal- 
culated from the Equator to Sixty Degrees of Lati- 
tude, either North or South; and they will laſt with | 
 Exatineſs as forg & GOD upholdeth the Order 


and Courſe of Nature. 


In the Appendix you will find the Uſe of all thoſe | 


Inſtruments that are moſt in Uſe in the Art of 
Navication, either for Operation, or Obſervation : 
Likewiſe a Table containing the moſt and chiefeſt 


. Harbours, Headlands, and Iſtenas in the World: 
E. . Ffoewing the Latitude and Longitude of each f 
= © 4ihbem; beginning the Longitude at the Meridian of | 
London, newly compoſed in a new ſucceſſive Order. 
This Method, I own, but how 1 have acquitted my- 


elf therein, ] ſhall leave to the Judgment and Experi- 
ments of the moſt ferlfut Mariners that the World 
affords, which are my native Countrymen of England, 


| And now fare ever well, ſo wiſhes he, 


Mo is more yours, than he can ſeem to be. 


ANDREW WAKELY: 
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To the PUBLIC. 


SIX, AS of 
B herein, 1 willingly undertook the Exami- 
# nation of this Treatiſe, (and the rather for 
that Reſpect I bear to the Memory of my Maſter 
the deceaſed Author) which for its Uſefulneſs hath 
obtained good Eſteem with our NavicaToks ; 


altering, explaining, and enlarging where I ſaw 
Cauſe: Having endeavoured to render the whole 
of the MARTINER's Comeass RECTIFIED 
moſt familiar, and eaſy to an ordinary Capacity. 
In this Edition I have contracted the Table of 
Amplitudes in Points of the Compaſs, and yet 'as 
intelligible as before ; by which having made more 
Room, I have made the Reader amends with large 
Additions in the Uſe of each Table, and methodi- 
mY" rꝛing the Diſcourſe throughout; but more eſpecially 


eri in the Uſe of Inſtruments, 1 have taken Liberty to 


| Repair, Alter, and Enlarge, that it will appear as 
ind. good as new; but chiefly in the Deſcription and 

| Uſe of the Gunter, Sliding-Gunter, and Sector; prin- 
cipally the two former; whoſe Uſes I have ſhew- 
ed in Arithmetic, to Multiply, Divide, and work 
the Rol R Or THREE; in Geometry, to work 


4 Mens 


2 2 — 


EIN G deſired by the Bookſeller concerned 


I therefore have taken the greater Pains, and ſpent. 
much Time in examining each Table, amending, 
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Proportions, Continued 1 and Triplicate , * * 


* FS «7 


Menſuration of Superficies and Solids ; as to meaſure 


Board, Timber, Stone, Gauging of Veſſels, Tunnag?" 


ing of Ships, Bales or Boxes, alſo in Gunnery; 
in Navigation, both in Plane and Mercator's Sailing: 


In Aſtronomy, the moſt uſeful Problems, As to find 


the Sun's Place, Declination, Riſing, Setting, Am- 
Fre Azimuth, Hour, and Altitude at all 


Times. And in all, you are directed plainly to 
perform them, both by Sliding-Gunter, and with 


Compaſſes. | . 
In the Table of Latitudes and Longitudes, 1 have 


= added many Places of Note, and omitted ſome 
few that were of little Moment, and have corrected 
both the Latitudes and Longitudes of the moſt 
Eminent, according to the lateſt Obſervations : So 


that I am bold to ſay, it is the moſt exact Table 
of its Kind extant, | | 
"Theſe, with many more Additions, through the 
Whole, I hope will find Acceptance with Young 
Students in the Mathematics, and prove ſerviceable 
to them, both in the Study and Pra#Zice of 
NavicaTion, and other Parts of the Marnz- 
MATics : For whoſe Sakes 1 took the greater 
Pains herein, 
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JAMES. ATKINSON. 


” am. 


EXACT TABLES 
' OF THE 


SUN's DECLINATION, 


Adapted to the Gregorian, er 
New. Stile. l 


nn, 


B Y Obſervations made at diane 8 FE 

nomers have diſcovered that there is a'Receſſion 
of the Eguinoctial Points, which as it makes an 
Alteration in the Sun's Longitude, in Reſpett to 
the ſame Point of Time from Year to Year, ſo it 
conſequently makes an annual ( tho" ſmall) Varia- 
tion in the Declination: And as the Latitude af 
Sea depends ſo much on the Accuracy of thoſe 
Tables, I have with great Exattneſs neu Calau 
lated the ſame ; the Table alſo of Lat. and Long. 
at the End of this Book, 1 have compared with 
all the various Obſervations T could meet with, 
and have Rectiſied (with the greateſt Care) what- 
ever I. found repugnant to Superior Authority, © 


WILLIAM MoUNTAINE,, 


Teacher of the Mathematics, in Skad-Thames, 
Southwark, Young Gentlemen Boarded, - 
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| 0 _ Firſt * Leap-Year. 
Sun's Declination, 1753, 1757, 176+, 1565, 1769. 


Jan. | Feb. | March | April | May "June 
South | South South North North | North 
23 00 16 58 58 [07 24194 43] 15 13 22 8 
22 54116 4107 or1fos o6|i5 3122 16 ; 
22 4816 236 38105 29|15 4822 23 : 
4 os 3 

22 4216 og 15105 52116 o5| 22 30 
22 35|15 47105 52106 15116 23 22 37 
22 2815 2805 2906 376 40| 22 43 
22 2015 1005 060% 0016 564 22 

22 12114 5104 42107 2217 1322 55 
ES S074 35 +90 © 19.307” 45 $37 eee 
10121 55114 12103 55 o8 717 44] 23 05 
121 4513 52 03 3208 29186 oo 23 og 
12121 3513 32 | 03 o8 108 5118 1523 13 
13121 2513 1202 4409 1318 3023 16 
1421 1412 51 (oz 2109 34118 4423 19 
eee 
116120 5212 10] 33110 17119 13] 23 24 
1720 4011 49 o 1010 3819 2623 26 
16 20 2811 28 00 4610 5919 39] 23 27 
1920 151 0600 2281 2019 5223 28 
20| 20 021 45 Nor. o1 [11 40 20 23 23 29 


"21 | 19. 49 10 23 00 25 fz oi] 20 17] 23 29 
2219 35 10 o1]oo 4912 21]20 29 23 29 
1423 19 2109 3901 122 4120 4123 28 
12419 06 0g 17]o01 3613 0 20 5223 2 
23 118 5108 55ofo2 013 20]|21 0323 2 
+ is 36] 08 3202 2313 39|21 13 | 23 24 
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am + ws „1 


E 427 is 210 08 1002 47|13 59 21 2323 21 

- 128] 18 og| o7 47] 03 1014 18821 33 121 4 

bk 29117 49] 123. 3314 36121 4223) 1 
13017 fl 03 57 ** 5521 511123 1 
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The Mariners Compaſs Re&ified. 111 
. Firſt after Leap-Year. 
|Sun's Declination, 1753, 1757, 1761, 1765, 1769. 
& July Auguſt Sept. cob. Nov. Dec. l 
5 | North | North | North | South | . South | South 
7 | 23 o8|17 59108 ff 25 36f21 55 
4 2125 901 17 44 107 #9793” 44 ©7255 09 7 05 08 
31 22 5917 280% 27 [O04 ois 14|22 13 
4122 5417 120% o; oA 305 33122 21 
5122 4816 5606 42 [04 5415 2122 29 
65 22 42 15 39 6 200% 1716 0922 36 
7| 22 3616 2205 57105 4016 29122 43 
822 2916 f 35106-03116 422 49 
9122 2215 48/05 1206 261% o1]22 5 
10 22 1515 31 [04 4906 4817 1823 oo 
22 o7|15 i 26% fi 36 23 05 
1221 5814 55 [04 03107 347 5123 10 
| 13] 21 5014 3603 40107 56|18 723 14 
| 14121 41] 14 18103 1 [08 19|18 2323 7 
I 15] 21 31] 13 8 54108 [8 38 | 23 20] 
1521 22] 13 402 319 8318 54 
5 1721 1113 2102 o8 o 2519 os 
7 18121 or] 13 207 44109 47 [lg 23 
5 19 20 50112 4201 21 oO 09119 37 
9 20 20 3812 22100 $71 10 31 [19 50 
0 271 20 2712 02 68 34| 10 52 20 og 
9 22 20 ' 15 | 11 4200 11 13] 20 17 
8 23 20 0311 22 Sou. 1311 34 20 29 
- 24419 5111 01 oo 3611 5520 41 
18 BE 
4 26 
14 27 
9 28} 
| bs 
| 30 
| 25 
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The Mariners Compaſs Reci i ed. 5 


Second aſter Leap-Year. 


| Sun's Declination-1754, 1758, 1762, 1766 1770, 


8 


Jan. 
South 
23 01 


March 


1— 


105 


101 


South F 


— 


07 30 
2 07 
ob 44 
ob 21 
958 
OF 35 
12 
04 48 
04 25 
O04 2 


103 38] 


03 14 
O2 &FlI 
o2 26 
O2 03 


40 


01 16 


Ju n 


North 


— — — 


22 06 


122 14 


22 22 
22 29 


22 35 
22 43 
22 49 
22 54 
22 59 
23 04 


23 08 


23 12 


123,,15 
23 18 | 
12% 21 


23 23 


23 35 
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The Mariner's Compaſs Redl iſied. 13 
Second after Leap-Y ear. 
Sun's Declination, 17 54, 1758, 1762, 1766, 77 770. 


"Jaly | "Augalt "IX De. Nox. Dec. 
North | North North 1 "South | South South 
23 o8| 18 o02|68 1503 1414 31] 21 54 
23 0417 47|07 5403 38] 14 5022 03 
22 59] 17 3F| o7 3204 oz| 15 og] 22 12 
21 5417 5 Oo 10]o4 2515 2822 20 
22 4915 95 47104 48] 15 47] 22 22 
22 4316 4306 z5-jog 1116 % 22 4] 
22 37 16 27 06 o 05 34 16 2322 9% 
22 30 16 100% 390 5716 4% 22 48] ⁵ 
22 23 15 5305 1706 216 58% 22 '64 þ 
of22 16 1304 4 17 lee 
1122 08 15 1704 320% og| 17 3223 og 
1222 0 14 59 o og o 2807 4823 10 
13 22 5214 41 03 46 he 5ol 18 o4] 23 14 
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14] 21 43 14 23103 23 1318 20 23 17 
1521 344 0403 oo E 8 35] 18 35] 23 20] 


16121 2413 45 [02 37 88 57 5718 5023 2314 
17121 1413 2602 141409 1919 / 23 25] 
18] 21 413 % [oi 5009 419 19 9 
19 20 53 12 4 o 2710 0319 3323 8 
20] 20 42 12 27 for 0310 250 '47 2 291 8 

— — — — — 
21 | 20 3012 ©7 [oo 39 10 4720 023 +29 
224 20 181 47 [oo 1611 0820 1323 9] 38 
2320 o6|rrt 27 Sou. 08 2920 2623 287 - 77 
| 2419 f4 l ©6 2 3 fr 5020 38 23 71 
WE 25] 19 41/0 45 [oo 54|12 120 0% 2 26 | 
| jones S — ——— — 1 
2019 2810 2401 1712 32 21 2 23 | 24 
2710 1510 03 [oi 4012 5221 13 23 2 
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| 28 | 19 5119 42102 04113 12% _ 24 23 199. Y 
"* 29 [18 47109 20 [02 2813 32|21 34| 23 | rs _ 
[| LI. 328 580 ½2 52113 5221 4 3 ml 
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14 The Mariners Compaſs Retified. 
Third after Leap-Year, 
| [Sun's Declination, 1755, 1759, 1763, 1767, 1771. 
"ST Jan. | Feb.” | March | April | May | Jane |. 
Bo nn — — — — 
'S | South | South | South | North | North | North | 
17 23 02 [17 O6 o/ 3604 31|ig 04 22 04 
12422 57116 49 0% 1304 54415 22 22 12 
32 5116 3106 50 o 17 |15 40 22 20 
4122 4516 1406 27|o5 40 [15 58 22 27 
8122 39] 15 5606 03 ob oz | 16 18122 34 
6 22 3215 38 05 40 06 26 [16 32 22 40 
7.122: 2415 19 05 1706 4816 49 22 46 
822 1615 oo|og 540% 1017 og 22 52 
92 0814 41|04 300% 33% 22 22 57 
1021 94. 22% 7 [07 56[17 37 23 2 
11421 50 [14 oa og 4308 1817 52 23 o7 
iz] 21: 1013 42 03 20 08 4018 07 23 11 
194 24: 3013 2202 5609 0218 22 23 14 
1412 2013 o2|o2 3209 2318 3723 18 
156121 912 42 | 02 08 og 45 | 18 52 23 2121 
16 12 2101 4510 07 |1ig9 0623 23 
iz 0 [oi 21110 2819 2023 25 
e 57 491 19 341] 23 22 
iir 18] 00 34f rr. 1019 47| 23 28 
110 ' 56] 00 1011 3020 o 23 29 
10 34 Nor. 1411 50 20 1223 29 
10 12] 00 3712 10 20 2423 29 
o 50 O0 Oi 3020 3623 28 
og 39 [ot 2412 50 20 47 [23 28 
og O61 4813 10 20 5823 27 | 
os 44] 02 1213 29|21 023 25 
os 21102. 35|13 48|21 1923 23 
o7 58102 5814 O21 2923 20 | 
i= * [03 2214 26|21' 38; 23 17 
; 03 454 45] 21 47123, | 
SLE 08 108] 21 86497 


The Mariner 5 Compaſ: Reifed. 


T, bird after Leap-Y, ear. 


Sun's Declination, 1755, 1759, 1763, 1767, 1771. 


| July _ fly | Fogaf Oftob. | . Nov. 
North North | North South {| South 
23 09 18 00 o3 06114 26 | 
25 041 27 $1 03 32114 46þ22 ou} 
23 + QF | *7: . 36 | 03 -$5 1-08 - VS 
22 5617 19 04 1815 24 
22 5012 04 


924 416.42 
22 44 16 48 


16 W 
22 3816 31 16 - 
22 3216 14 16 36 
22 2615 57 16 54 
22 1815 39 a 
22 1015 21 


17 28 
22 O2 15 03 17 44 
21 54114 45 07 4418 00 
21 4514 27 


18 16 
21. 3514.99 18 32 
21 2613 5c 
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21 1 
21 Og 
20 54 
20 43 


20 33 


20 23 
20 10 
19 58 
wW 43 
19 31 
19 18 


19 4 


18 50 
18 36 


18 21 


13 31 
13 11 
12 51 
12 32 
12 12 
ts. go 
11 32 
11 12 
Io 51 
10 
10 


18 47 
19 O2 
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— 44 


19. $7: 
20 10 


20 23| 


20 35 
20 47 
20 $9 
21 10 
21 41 
21 31 
21 42 


16 
19 30 
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Leap-Year. 1 
Sun's Declination, 1756, 1760, 1764, 1768, 1772 
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March | April | May] June 

| | 4 | North 1 
23 o3| 17 110% 1804 4915 1722 10 

| o6 55 los 1215 34|22 18 : 
22 52] 16 38106 32 of 35|15 52|22 25 
22 32 
22 4016 ooo 46106 2016 27 | 22 39 
22 33] 15 42]05 2306 4316 44| 22. 45 
22 26] 15 24] 04 590% oi 022 51 
22 18 15 oo 360% 2717 1722 56 
22 10 14 46604 130% 5017 3323 ol 
1022 0114 2703 4908 1217 48 E 06 
11] 21 52] 14 o7|03 2608 3418 0423 10 
12] 21 4213 4703 0208 5618 1923 14 
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4 1321 3313 270 380 1818 3423 17 
14] 21 23] 13 o7] 02 15 og 39 18 48 23 20 
1521 1212 461 1 019 223 22 
4 4 21 O1 [12 26101 2810 21 [19 16 [23 25 
| 171 20 49] 12 op [oi 0410 4219 29123 26 
1 18 20 3711 - 43] 00 40] 0319 42 | 23 28 
4 [19] 20 2511 22 16611 2419 55 23 28 x 
14 20 20 1211 061] Nor o 11 45|20 2823 29 


2119 5910 40 00 31|12 og|20 2023 29 
2219 45] 10 18 00 55 12 26 20 3223 29 
12319 3209 560 1812 45 20 4323 28 
26119 179 34 41/73 52 5423 27 
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\ © TLeap-Tear, 2 4 9 - | 
Sun — 27555 1760,,17645117 68, 2 
12 8 > tat 2 il 12 
SITE Tl bob., | Nr. T Deer 
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„* Lhe Mariners Compeſs Reflifed. 
A Deſcription of th TABLES of th 


Suns DECLINATION. 


pizer Tables are in General for Four 'Yan; 
oo Leap-Year, Firſt, 1 and Third Year after Y 
| e and conſequently for any Year. 
4 Fach Vear (taking up two Pages) hath the firſt fix 
Months of the | Year, on the Left-hand Page, and the 
laſt fix Months are on the Right-hand Page, the Names 
| of the Months are at che Head of each Column, and | 
9 of each Month in the Left- hand Column of 
eac 
| The ſt Table ſheweth the Sun's Declination every 
Day ſor the firſt Years after Leap-Year, being 1753, 1757, 
1761, 1765, 1769, c. and takes up Pages, (10) and (11:) 
: "The ſecond Table is for 1754, 1758, ; ug 3766, 1770, 
ec. being. Second Years after Leap-Year ages (12 
| ings I 35 The next Table in Pages (14) or (15) is for ny 
ird Years after Leap-Vear: The Fourth Table bo 
in Page 16) 2 (17) ſheweth the Sun's Declination - 
| Fr Ler- 


ears, being 1765, 1760, 1704, 1768, 177% f. 


he the” Nats of the Month, is the Name of the 
Declination, either North or South: Only the Column 5 
| for March and September, hath two Names; that is, 16 


under March is South, and againſt the 2 1ſt or 20th DH N 
*(accordit 28 it is Leap- Year, or 1ſt, 2d, 3d Year aſter i T. 
is Mor. for North; and under September is North, and Ti 

againſt he 23d or 24th Day is Sow, for South; intimatingO + 

2 Declination is South in March, till the 21ſt or 20th 

Day, and. all the remaining Part of the Month it's Nor. 

bs re In like manner in September, it's North till the 

ö 4 or 24th. Ph from nes to the * end i it's 
Seu. of South, 
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The Arrius Compaſs Refified. 9 
we Uſe of the Tables of Declination. 
728 find the Sun's Declination for any Day in any | 


$3 Year, is after this manner. 

ter 1. Seek the Year and Month, at the Head of the Ta- 

. ble; and the Day of the Month in the Leſt-hand Co- 
1 

be 2. Then right under the Month, at the Head of the 

nes Table, and a the Day of the Month in the Left-hand 

. Column, ot Sun s Declination required. 

0 

„ente . I defire to kon, the Sun's Declination for 

7 dhe 24th Day of April, 1758. 

57, | 


I:) The Year 1758, is the Second Year after Leap-Year, 
10 which is in e (12); then under April, and againſt 
12) 24 (under Dory, is 12.55, with North at the Head of 
for i the Table under A, il; which ſheweth the Sun's Declina- 
able BY tion on the 24th April, 1758, is 12d. 55m. North... 


77. Example” 2. What is the Sun's Declination for thy 21ſt 
of March, 1756. 


The Year 1756 bein tbe $a fad in Page 
16; then I Pope 21k Day, CEE 
Nor. o. 313 i Declination at t 
Time 205 h "Kor we 9 8 like & Tor T7 other 


Time. 
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=” 
as 
If 


hat e d. rn. 
erly from it, the Declination muſt be proportioned accor e 
=. * to its daily Difference in the Table, and Longitude of 


CM ent Examfpit 


dd 12 1019 1 6 AAS” ** 


"10 .Q1 1 14 4 by. 8 
* 
WY + 9 — fn Ty — +. — 1 2 2 eg een 


Admit the. roch Day of April, Anno 1750 I am in 


4 Longitude 105d, Eaſt: I demand what Declination the : 
Sun will have that Day in the Meridian of that Place? 


The Declination- for April the 10th, in the Meridian of 
0 


London is og8d. 12m. incteaſing, and the daily Differen f 
Wt that Time, is 22m. therefore in this Table look in the 
2 Head thereof for the Number 22, (or neareſt thereunto, if, 


not in the Table) which is 22m. in this Example; then look: 
on the Left-hand of the Table for 105d. (or the neareſt there 
to) the Longitude I am in, and in the common . 0 
meeting is 6, min. Which is to be deducted from the Decli- 
nation in che Meridian of Londen aforeſaid} dg deg. . Meat. 
and the Remainder will be· the Declinatio for that Meri- 
dian, or the Longitude I am in, which is 08d. ohm. North. 
But if the Declinatiog had decreaſed, as it doth here f in- 
N then y8 muſt have added, as here-under you! 


The Beleg in the Meridian of London i 15.— 1 12 N 
The renn Minutes ſubtract o 

e i 7 584 3 Go 
The Declin. for the Longitude of 105d. Eaſt + is'08 : oN 


Than for the Longinude of 108d. Weſt is.08/ : 18 N 
h | Example 2. vs, 88 90 | | 
n 10th Day of Oclober, Aun 37 l in 
Longitude 87 deg. Weſt, I demand what eclination the 
Sun will have that Day in that Meridian? Ms 1334 
The daily Difference in the Table of pennen at 
this Time is 23m. and the Proportional rum thereof by 
the laſt Table is 5m. increafing. d. m. 
The Declination in the Meridian of London — 06: 43 8 
The Proportional Minutes adi 0 05 


The Declination in the Long. of 87d, Weſt is z 06 : 48 8 8 


The Declination for the of 87d. Eaſt is 0b : 8 8 
54 7 30 X 
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22 Mariners Compaſs Refifeed. | 
A TABLE of Rejr attion deduced from Mr. Flamſteed's Ob- 
| ſervations, made at the Royal Obſervatory at Greenwich. 
ne — — — 1 — 
I = | 4 E 5, [= 'S] 7 
iii 5 £| 5 
2 I 5 2 p4 
oo | 33-00] 10 | 4.33 | 25 | 1-45 | 40 | 0.58 
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--e8 5.37 23 | 1:55] 38 | 1.02 |-70] o.19 
o9 5.02 | 241.50 391.00 80 o. % 
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The Refraction of the Sun, Moon, and Stars, cauſeth 
them to appear higher above the Horizon than they-are ; 
therefore the Refraction is always to be ſubtracted from 


the Altitude obſerved, that the true Altitude may be had, 


a As, - adipie.ther Nuts Meridian: Altitude, by-Obſervat 
to be 5 Degrees, I demand the true Altitude? 


| Altitude by Obſervation be ng 
Sun's Reſraction 8m. 48. ſubtratt —— : 09 __ 
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on 


d. m. | 


05 


00 


The Sun's true Meridian Altitude is — 84 
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Aſtronomic Tables; 


Each T ABL E being Ex” 
SUN-DIA I. 
eee 8 


| he exact Hour of the Day, the gun 
being upon any Point of the 


1 Compaſs, fitting all Places upon the 
/ | Earth and Sea, that lie between the 
\ || Equator and 60 Degrees of Lati- 
— || tude, either North or South: And 
a, to laſt with Exactneſs as long as the 
* Omnipotent and Everlaſting Creator 
ion, ſhall be pleaſed to conſerve the 


Great and ü 15 oy 81. | 
Nature, f 
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A Fun- Dial for the Latitude of 13 Degrees. | 
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4A Sun-Dial for the Latitude of 15 Degrees. 
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1 — for the Latitude of 18 Degrees. = 
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1 A Sun-Dial for the Latitude of 57 Degrees, 2 | 


North Deͤclination. 
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South Declination. — 4 


beg p d2 ds d7 dſio di dig dd? {zo da d[230 | 
20088 Min, [30m 30m] zom Bom | - [29m 


h Point n mh mh mh mh m{h m m 
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Weft [5 oo] {| ? | | e | 
; (2.198 ſet ö 0016.4415.29 3 a[4-c5 [56 . 
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A 1 Sun-Dial, for the Latitude of 58 Degrees. 


North Peclination. 
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A Sun-Dial for the Latitude of 59 Degrees. 
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North Declination. 
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A Sun-Dial for the Latitude of 60 Deg an 
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North Declination. 
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The Mariner y Compaſs Reified: #85 
The Deſcription and Uſe "of the foregoing Sun- Dial | 
ED TABLES. , 12 


42 T HES E Tables are intitled at the head of each Page 
thus: A Sun-Dial for the Latitade of © Degree ; the 

ext is, A Sun-Dial for the Latitude of I Degree, and ſo 
on orderly unto 60 Degrees, making in all 61 Dials: from 
Page 24 to Page 84. | * | . 
Fach Dial hath two Tables (the uppermoſt for North 
Declination, the lowermoſt for South Declination) and 
2 Columns in each Table: At the head of each Column, 


2 „ad right againſt Deg, Min. are the Degrees of Declina- 
3. oon; thus | od. | 2d. 3om. | 5d. | 7d. 3om. | 10d. | 12d. 
+ "om. | 15d. | 17d. 3om. | 20d. | 22d. | 23d. 29m. |; d. 
> Winding for Degree, and m. for Minute. 53 
5-5\ Under thoſe Degrees and Minutes of Declination in each 
2" Woluma is ſet h. m. |; h. ſtands for Hour, and m. for 
Vie linutes of an Hour. 13 8 
ln the Left-hand Column of each Table, under Points, 
[ke at the head) are the Points of the Compaſs, thus, South, 
1d = by W. SSW. SW by S. SW. Oc. 5. by W. ſtanding) 
2 $2.51 


vr South and by Weſt; S. S. W. for South South Weſt ; 
, ws 4. S. for South Weſt by South, and fo for 
de reit. „ | F233 £*S 
At the Foot of each Table, is the Sun's Setting and 
un's Amplitude, agreeable to thoſe. ſeveral Declinations 
t the head of each Column; and are diſtinguiſhed: from 
be reſt by the Words in the Left-hand Column, thus, © 


contain. Note, The Sun's ſetting is annexed to each 
able, but the ' Sun's Amplitude only to that for North 
heclination, becauſe it's the ſame (for quantity) for South 
geclinatianmg. 341 . 014 +1 1 bon 
The Sun's ſetting is Hours and Minutes, but the Ampli- 
le is Degrees and Minutes, having (d) over the Degrees 
m) over the Minutes. UC 10/19 eee 4 en nl 
5 5 F 3 By 


, Sun's Amplitude, or ſo much of them as the Column 


66 The Mariner's Compaſs Refified. 
By theſe Tables ves. -r for all Latitudes) may 

be known the Time of the Day, the Sun being viſible in | 

any part of the Hemiſphere, as true and exact as though 80. 

he was upon the Meridian; alſo his Riſing, Setting. and ha\ 

Amplitude. The like may be known by any Star, whoſe paſ 

Declination doth not exceed 23d. 29m. as will be evident 

by the following Propoſitions. | To 


Propoſition I, 2 HE Latitude of a Place, the Sun 


Declination, and his Bearing given; 


to find the Hour of the Day. _ | PA 

Note, By Bearing, is meant the Azimuth, or Point off t 

the Compaſs he is upon ; and. that is found by Setting the * 

Sun wich an Azimuth Compaſs, which is the trueſt way, 

85 is to be preferred before ſetting the Sun with a common We 
ompaſs. 0 

7 4 The Reſolution of this Propoſition is thus; 18 


1. Seek in the Sun-Dial Table for the given Latitude. 11 

2. At the Head of the Table ſeek the given Declinatior 2 
or the neareſt to it. ? | x40 10 

3 Find the given Bearing, among the Points of th * 

Compaſs on the Left - hand Column. 5 

4. Then look ſtraight to the Right-hand of the Bearing 
till you come right under the Declination, (before found 
in the head of the Table, and what Number you fin 
there, is the Hour „ ly . 

Example 1. In the Latitude of 30 degrees, the Sun he 
ving 15 degrees North Declination, I deſire to know 
what a Clock the Sun cometh upon the SW. Point of th 
Compaſs? Ig | | 
Look for the Table that belongeth to the Latitude « 
30 degrees, in the head of the Table, which is in Pag 
54, and look for 15d, in the Column under North Dec 
nation, and for SW. on the Left-hand of the Table, an 
then in 1 Angle of meeting you'll find & 
Hour of he Day to be oh. 58m. that is 58m. paſt 12 

Clock, the Time require. 
BE | ; | Exant 
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= Example 2. I deſire to know at what a Clock the Sun 
= cometh to the SW. in the Latitude of 30 degrees, the Sun 


and having 15 degrees South Declination ? Anſwer, 34 minutes 
paſt 2 a Clock. ; 

For if you turn to the Dial for Latitude 30 degrees in 
Page 54, and in the Table for South Declination, feek 
15d. at the Head of it, under which, and right againſt 
SW. (on the Left-hand) you'll find 2h. 34m. the Time of 
the Day required. Yo 28 

If the Declination be not the ſame with the Declination 
in the Head of the Table; then look under that Declination 
neareſt to the Declination propoſed. , 

But more exactly thus, Find the Hour for the next Dzcli+ 
nation both leſs and greater than the Declination propoſed, 
and take the Difference of thoſe Hours, as alſo of the De- 


clination belonging to them: Then fay, | » 
4 As the laſt Pifference, is to the firſt Difference; ſo is 
1 the Difference between the Declination propoſed and the 


next leſs in the Table, to a fourth - Proportional, which 

add to (when the Hour in the Table increaſeth) or (when it 
Norcreaſeth) ſubtract from the Hour belonging to the leſs 
Declination aforeſaid : So you'll have the Hour required | 
exact to the Declination propoſed. i 
Example 3. Admit the Declination to 18 deg.' 20 min. : 
(orth, I deſire to know at what a Clock the Sun cometh . 
upon the WSW. Point of the Compaſs, in the Latitude 
of 30 degrees? | F | 
In the Table, the neareft Number. to 18 deg. 20 min. 
17d. 3om. Then under 17d. 3om. and againſt WSW. 
b th. 42m. which ſheweth that the Sun cometh upon 
he WSW. Point of the Compaſs, at 42 min. paſt one a 


nt; therefore you may make a Proportion very eaſily 
lus, under 17d. 3om. 3 againſt WSW. you'll find 
4+ 4 
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Th. 42m. and under 20d, oom. you'll find Ih. 25m. the 
difference between theſe two Numbers is 17m. And the 4 
difference between the Declination 17d. 3om. and 20d, 
is 2d. 3om. or 150m. Alſo the difference between the 
2 18d. 20m. and 17d. 3om. is 5om. Then 
V, As 150m. is to 17m. fo is 5om. to 6m. almoſt: But 
becauſe 50 is 4 of 150, therefore the third part of 17m, 
is near 6m. which ſubtracted from 1h. 42m. (becauſe the I g 
Hour decreaſeth) and the Remainder 1h. 36m. is the true * 
Hour of the Day, the Sun being upon the W. S. W. Sou 
Point of the Compaſs, having 18 degrees 20 min. North A 
Declination. | : | 
Do the like with any other Degrees and Minutes of I East 
Declination ; But if the Declination be not very different Faſt 
from that in the head of the Table, you need not make 
any Proportion: Likewiſe when the Sun is near the Me- 
ridian, you need not make any Proportion, becauſe there ſr. 2 
the difference is but ſmall. | Faſt 
Niete, There is but none but the Afternoon Points in the |. 
Tables of theſe Dzals, yet you may eaſily find the Time Nor, 
of the Day for the Forenaon Points by what follows. News 
For Points equally diſtant from the Meridian, are equal es 
Time from Noon, ſo that at what ſpace of Time from 
Noon the Sun is 8. E. in the Forenoon, the like ſpace of 
Time from Noon he is S.W. Afternoon. 
As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri. 
dian; thefefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, ſee what Time , Exc 
of the Day it is when the Sun is upon the Afternoon eeing 
Points that ſtand right againſt the Forenoon Points de Sun he 
fired, and ſubtract thoſe Hours and Minutes from 121. In t 


Hours, the Remainder 18 the Hour and Minute of the — 
| 11 


clinati. 
mon #2 
Ylubtrac 
Minute 


Day requir ed. 5 | 


7 be Mariners Compaſs Rectiſted. 


1 * * * N 2 
- $ „ 


4 TABLE of the Points of the Compaſs, equally | 


diſtant from the Meridian. 


* 


PFoorenoon Points. 


South. 
South by Eaſt 
South South Eaſt 
South Eaſt by South 
South Eaſt | 
South Eaſt by Eaſt 
Eaſt South Eaſt - + 
Eaſt by South 

Eaſt. 


— — —— 


Eaſt by North 
Eaſt North Eaſt 
North Eaſt by Eaſt 
North Eaſt | 
North Eaſt by North 
North North Eaſt 
North by Eaſt 
North. 


Forenoon Points 


{North Weſt by Weſt 


South. 8 


South by Weſt 


South South Weſt 

South Weſt by South 
South Weſt | 
South Weſt by Weſt 


Weſt South Weſt 


Weſt by South 
| Weſt, 


— 771 — 


Afternoon Points. 


— 


Weſt by North 
orth Weſt 


North Weft | 
North Weſt by North 
North North Weſt 55 


Nate 


, 


| Afternoon Points. 


Example 4. In the Latitude of 60 degrees, the Sun 


being North Eaſt ; IT demand the Hour of the 
dun having 22 degrees North Declination. | | 
In the Sun-Di al for Latitude 60 degrees, (in Page 84) 
look againſt N. W. (which is the Afternoon Point, corre- 
ſponding to N. E. the Forenoon Point,) and finding the De- 


Day, the 


clination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 41 Minutes, which 
ſubtract from 12 Hours, the Remainder 3 Hours 19 


(Minutes is the Hour of the Day required in the Morning. 
Examp. 


go e Murine“ Compoſe Retified. 
Example 5. The Sun being ENE. in the ſame Latitude, 
| 1 the ſame Declination; I demand the Hour of the 
15 1 e | 
In Latitude 60 degrees and North Declination 22 de- 
rees, che Sun being WNW, it is 54 minutes paſt 6 a 
lock in the Afternoon; which ſubira&t from 12 Hours, 
the Remainder is 6 minutes paſt 5 in the Morning; the 
Time deſired. FT; 
Example 6. In the Latitude 35 degrees North, the 
Sun having 15 degrees North Decknation, and being 
South Eaſt by Eaſt; I demand the Hour and Minute of 
the Day? +$5. ft, | 
In the Table for Latitude 35 degrees (in Page 50) 
look againſt SW. by W. (the Afternoon Point) correſ- 
ondent to SE. by E. (che Forenoon Point.) And the 
Declinaion 15d. in the Head of the Table, and in the 
common Angle of meetiag is 1h. 45m. which deducted 
om 12 Hours, the Remainder is 15 minutes paſt 10 a 
lock, the true Time of the Day deſired. 
Example 7. Ia the Latitude 35 degrees North, the 
Sun having 15 degrees South Dechnation, and being SE, 
by E. I demand the Hour of the Day? 9 
| Anſww. 20 Minutes paſt 8 a Clock; for the Hour in 
the Table is 3 Hours, 40 Minutes, which ſubtracted 
from 12 Hours, leavech 8 Hours 20 Minutes, the Hour 
cequiradinin? roar tr | | 
The like is to be underſtood of any other Latitude, 
with any other Declination, and with any other Point 
of the Compaſs, ._ > | 
" Nate; Theſe Tables ferve as well in South Latitude, as 
in North Latitude, only the Difference will be this; 
Ik the Latitude be contrary, then the Declination muſt 
be N and the Points of the Compaſs contrary; that 
is to ſay, North Declination muſt be counted South; and 
South 8 muſt be counted North; and the South 


2 0A 5 0 


©. 
cf 


lowing 


| 


point muſt be North; and 8. | 
and SSW, muſt be NNW. and SW. by S. muſt be 


NW. 
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91 
by W. muſt be N. by W. 


by N. and ſo for any other Point, as in the fol- 


A TABLE of Points equally" diſtant from Noon, 
both in North Latitude, and in South Latitude; 
either before Noon or Afternoon. | + | 4 
North Latitude 5 | South Latitude. mY 
Forenoon. Afternoon. | Forenoon. | Afternoon; | 
$ by E. S by W. N by E. N b 
88 E. SS W. NN E. NNW. 
SE by 8. SW by 8. NE by N. NW by N. 
South Eaſt. South Weſt. North Eaſt. North WeRt. | 
SE'byE. s W by W. NE by E. {NW by w | 
ESE. WS W. IE NE. WNW. 
E by s. [by s. E by N. W by N. 
Tall. * 1 Weſt, Eaſt. * 1} WR 23 | 
n b Rs 0 — 
E by NM. W by N. E by 8. W byS. | 
EN E. W N W. IESE. WSW. 
NE by E. NW by. W. I E by E. SW by w. | 
North Eaſt. North Weſt. South Eaſt South Weſt. 
NE by N. N W by N. |SE by 8. S by 8. 
1 28 PSE. G 
N by E. y W. Sby E. Is by W. 
| Nor . NortÜL. South, uth, 


ung 7 


7 


Propoſition 2. To find the Hour of the Night by the 8 


2 


* 


tara 


* 


and the Tables of Sun-Dials; | 


V Ou may find the Hour of the Night, by the 
of any known Star, whoſe Declination doth 
ceed the Sun's greateſt Declination, after this 


not ex- 
manner. 
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Find the Time of the Star's coming to the Meridian on 
the Day propoſed ; then if the Star be on the Eaſt-ſide of 
e ſubtract the Hours and Minutes which 
rt Tables ſhew, from the Time of the Star's coming 
to.the Meridian, the Remainder is the Hour of the Night : 
But if the Star be on the Weſt-fide of the Meridian, then 
add thoſe Hours and Minutes. aboveſaid, to the Time of 
the Star's coming to the Meridian, the 'Sum is the Hour 


the Night. 
[To find what Time the Stars come upon, or to the 


eridian, ſee the Mariner's Calender, in the Uſes of the 


| 8 of the Sun's, and a Star's Right 3 5 
37, 5% 39, 60, and . 


x |" Example 8. Admit the 26th Day of acer, in 1 
Latitude 40 degrees North, I obſerve the Bul”s * to be 
SE. I demand the Hour of the Night. 
; The, 26th Day of October, the Bulls Eye cometh on the 
Meridian, at 18 Minutes paſt 2 a Clock in the Morning; 
is Stars Declination is 15 deg. 58 min. North, therefore 
in the Table that belongs to 40 degrees in Page 64, ſeek 
in the Head of the Table the Declination of the Star, or 
heareſt thereto, and by the fide, the Point of the Compaſs, 
d in the common Angle of Meeting, is 1h. 31m. which 
Lance from 2 hours. 18 min. the Star's Southing, the 


inder hour 47 min. is the hour of the Nig t de- | 


red. But if this Star had born S. W. you muſt have 
ded, and then the Hour would dere deen 49 min. paſt 
32 Clock i in the Morning. 


| S450 The Operatian. 


-% h. m. 
The Time of the Star's being on the Meridian— 2 : 18 


His Diſtance from the Meridian either at SE, or SW. 1: 31 


— — 


Fhe Time of the Night, the Star being SE.——0 : 47 


—U — — 


£ The * wh the Night, the Star being SW, — 3: 49 
Example 


for 1 
Inſtr 
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Example g. Admit the 16th Day of November, in Lati- 


tude 45 degrees North; I ſee the Lion's Tail upon the 

E. S. E. point of the Compaſs, having Declination 15d. | 
zm. North, I demand the Hour of the Night. 4 
Lime of the Star's being on the Meridian—o8 : o8 Morn 


His Diſtance from the Meridian being —03 : 01- 
e Time of the Night, the Star is E.S.E. — o5 107 Morn. 
e N — 6-4 $42, 


Time when this Star is W. S. W. 11: © Morn. 


Note; If the Compaſs hath Variation, you muſt allow 
for the Variation: But if you will uſe this following 
Inſtrument, which I call a Rectifier, you need not reckon 
which way the Variation is, either Eaſtward or Weſt- 
e ward; for this Inſtrument will do it fo plain, that you 
cannot be miſtaken, as is ſhewn in the following part of 
e this Book: But for the preſent I will only give you one 
k 1 and apply it upon the Rectifier, which is as 
olloweth. W | | 
„ Propoſition. Admitin Latitude 47 degrees North, the Sun , 
h || being in one of the Equinoctial Points, at which time he 
e hath no Declination, I obſerve the Sun to riſe upon the 
„ IE. S. E. Point of the — demand the Variation? 

e The Sun having no Declination, in any Latitude (if 
& chere be no Variation) the Sun will riſe at Eaſt, and fet 
at Weſt; but according to the foregoing Propo/atzon, the 
Sun did Tife E.S.E. therefore there is two Points Varia- 
tion, as will appear by the following Rectifier. | 


* The Deſcription of the ReQtiker, | 


PH! 8 Inſtrument containeth two Circles or Compaſſes, 
one within the other; but as it is made in Wood, 


the one moveth upon the other; ſo that the inward or 


upper 


SOtWT- or. 


% 
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upper Cirele repreſenteth the Compaſs that you ſteer by, 


which is ſubject to Variation: But the outward or under 


Circle, repreſenteth a true Compaſs that never varieth. 
And by it you may readily rectify your Compaſs when it 
doth vary thus; 

Always bring the true Point of Riſine, or Setting on 
the outward or under Compaſs to touch the falſe Point of 
Riſing, or Setting, on the inward or upper Compaſs, there 
let the Inſtrument ſtand. 

As in the foregoing Propeſition : The Eaſt Point is the 
true Point of Riſing, and E, S. E. Point is the falſe Point 
of Riſing, therefore bring the Eaſt Point on the outward or 
under Compaſs, to touch the E. S. E. Point on the inward 
or upper Compaſs. 

Then the Points that are upon the twee Compaſs, 
ſhew the Points that are upon the inward Compaſs ; fo 
that according to this Obſervation the N. N. E. Point 
on your Compaſs, is the true North Point; and the 
North is the true NNW. and the NW. is the true WNW, 
and the Weſt is the 'true WSW. Rane as pany ap- 
pears by the Regtiher, * © 4 

Note, The true Points are always counted on the out- 
ward Circle or Compaſs. 

This Inſtrument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and Quar- 
ters; as alſo each Compaſs (in ſome) is divided into 360 
degrees, number'd from the North, and South, (both 
Ways) towards the Eaft and N ending ers in 90 
mm | | 


The Ane, Compaſs Ri, s 
> Tube RECTIFIER. 


East ; 


| | bo , ** | 2 | # Fa 

topoſition 3. To find the Sun's Riſing, Setting, or Am. 
plitude by the T able of the Jun-Dial. pre 2394 

N the Table for the Latitude of the Place; ſeek he 


Declipation, under which, and againſt © ſet, is the 
Thi n's Setting; and againſt Sun Ampl. is the Amplitude. 
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at his Setting. 


. Contrary to the given Declination. 


Declination. a 


And if you ſubtract the Sun's Setting from 12 Hours i 
gives his Riſing. 3 
Example 10. Latitude 50 degrees North, Sun's Declina. 


tion 20 degrees North, I demand his Riſing, Setting, and 


his Amplitude. : . 

In the Table for 50 degrees (in Page 74) ſeek the ol 
Declination 20 degrees North at the Head of the Table, COS 
under which, and right againſt © ſet. is 7. 43, which ſheweth 1 | 
the Sun ſetteth at 43 Minutes after 7 in the Afternoon;M* I 
which ſubtract from 12h. the Remainder 4h. 17m. is hi}. r 
Riſing. titude, 


In like manner ünder the Sun's Declination 20d. and 
againſt Sun's Ampl. is 32d. 8m. the Sun's Amplitude 
that is, Eaſt Northerly at bis Riſing, but Weſt Northetly 


Note 1. The Amplitude is always of the fame Nam 
with the Declination: For that Reaſon the Ampli 
tude is ſet only for North Declination, being the fan: 
in Quantity for South Declination, only in Quality it 
the contrary. A 


Note 2, The Sun's Riſing for North Declination, is t 
Setting for South Declination ; For that Reaſon the Tab 
hath only © ſet, both for North and South Declination 
yet they ſerve for both Riſing and Setting, by looking, 


Wherefore, to find the Sun's Riſing, when he hat 
North Declination, look under South Declination ; an 


awhen he-hath South Declination (to find his Riſing) loo noc 
under North Declination. . SU} 
Mete 3. In South Latitude with South Declinatio 4 f 
alfs in South Latitude with North Declination, the San, 6 
Riſing and Setting i the fame as in North Latitude wit 4. 
North Declination, as alſo in North Latitude with Sout * a 

5 p 


Thet 
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Therefore theſe Tables are as uſeful in South Latitude as 
in North Latitude; if North Declination in theſe Tables 
be counted for South, and South for North. . 

Note 4. The Riſing, Setting, and Amplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Tables; provided its 
TY —— or Time of the Star's coming to or on the Me- 
idian, be known. nt + 
For the Time of Sun-ſetting in theſe Tables for any La- 
titude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 
de ſor the ſame Latitude. | ” OI | 
""B Therefore the half Continuance of a Star above the 
Horizon (found in theſe Tables as before directed) added 
to, and ſubtracted from the Star's coming to, or on the 
| RO the firſt is the Star's Setting, the latter its 
Niſing. f ö 
FE A of this Nature you will find in the Uſe of the 
ext Tables of Semidiurnal and Seminocturnal Arches, to 
yhich the Reader is referred. 

The Amplitude of a Star by the foregoing Tables is 
found as the Amplituue of the Sun was, which is more 


s t ly treated on in the Uſe of the Tables of Amplitude, 
Tab | 4. : 
tion | Page 146. * | 


u omi T A BLE of Semidiurnal and Semi- 
p lool nocturnal Arches : Shewing ihe true Time of the 
SUN's Riſing and Setting; with the Length of 
the Day and Night, for any Day in the Year, fit- 
ting all Places in theWorld, whoſe Pole is not eleva- 
ted above 60 Degrees, either North or South; and 
to laſt with Exatineſs, as long as God upboldeth 
the Courſe of Nature. 4 | | E 


A 


i 4 


| 
'S 


| 
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A TABLE prewing the Semidiurnal Arch, or Time f 

Sun-ſetting, when the Sun hath North Declination ; andi. e 

the Seminofturnal Arch, or Time of Sun-riſing, whinl| , 

the Sun hath South Declination. | ; 

7 $5 The Degrees of Latitude "I 
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eff] 1 TABLE ſhrwing the Semidiurnal Arch, or Time of 
Sun-ſetting, when the Sun hath North Declination; and 
the Seminofurnal Arch, or Time of Sun-riſing, when 


8 Mn. 8 


the Sun hath South Declination. IS 
| The Degrees of Latitude, 
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A TABLE ſbewing the Semidiurnal Arch, or Time of 
| Sun ſetting, when the Sun hath North Declination ; ani 
the Seminofturnal Arch, or Time of Sun-riſmg, when 
| the Sun hath South Declination. : 


The Degrees of Latitude. . 
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4 TABLE ſhewing the Semidiurnal Arch, or Time of 
Sun-ſetting, when the Sun hath North Declination ; and 


the Seminocturnal Arch, or Time of Sun-riſing, when 
the Sun hath South Declination. | 


— — 


— 


The Degrees of Latitude. 
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4 TABLE fhewing the Senudiurnal Arch, or Time of 
| Sun-ſetting, when the Sun hath North Declinatin ; and 
| the Seminocturnal Arch, or Time of Sun-riſing, when 


the Sun hath South Declination. | 
| The Degrees of Latitude. N 
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; of A TABLE Sewing the Semidiurnal Arch, er Time of ; 

and Sur-ſetting, when the Sun hath North Declinatibny and | 

"Yo the Seminoturnal Arch, or Time of Sun-rifing, when f 

the Sun hath South Declination. 
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4 T A BLE Hewing the Semidiurnal Arch, or Time of 
Sum ſetting, when the Sun hath North Declination; and 


| the Seminocturnal Arch, or Time of Sun-riſing, when 
j the Sun hath South Declination. 


— Phe Degrees of Latitude. 
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4 TABLE Sewing the Semidiurnal Arch, or Time of 
Sun- ſetting, when the Sun hath North Declination ; and 
the Seminocturnal Arch, or Time of Sun- 


the Sun hath South Declination. 


riſing, when 


** 


es of Latitude. 
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| 7 TABLE hhewing the Semidiurnal Arch, or Time of 
Sun-ſetting, when the Sun hath North Deelination ; and 


| the Seminofturnal Arch, or Time of Sun-riſmg, when 


the Sun hath South Declination. 


AS 


I The Degrees of Latitude. £ 
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A TABLE ſhewing the Semidiurnal Arch, er Tims , 
Suncſetting, when the Sun hath North — wade 0 and 
the Seminocturnal Arch, or Time of e 


L Sun hath South W 


The Degrees of Latitude. 
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The Uſe of the foregoing TABLES of 
Semidiurnal and Seminotturnal Arches. 


To 


2 the Time, of the Sun's Riſing and Setting, and the Th 
ength of the Day, and of the Night, by theſe Tables. © IT. 
FIRST. ſeek the Sun's Declination, in the Tables Tn 
of Declination, for the Day propoſed ; with which 
enter the Tables of Semidiurnal and Seminocturnal Arches; K ; 
finding the Latitude of the Place in the Head of the Ta- Sou 
le; and the Degree of the Sun's Declination in the firſt the; 
umn on the Left-hand ; and in the common Angle of Ni 
eeting is the Semidiurnal Arch, if the Sun hath North i 5 
Declination ; but its Seminocturnal Arch, if the Sun hath Sou 
South Declination. Has | | 
Example 1. For Illuſtration hereof, let it be required the 
to find the Time of the Sun's Riſing, Setting, and the Len 
ength of the Day, and Length, of the Night for the 4th 
Jay of May, 1754, in Latitude 46 Degrees North? E 
At which Time the Sun's Declination is 16 deg. 1 min. ff the 
North; with which enter the Table, as is before declared I and 
| and the Semidiurnal Arch is 7 Hours 9 Min. the true Time 53 « 
of Sun-ſetting ; whoſe Complement to 12 Hours is the 2.2 
Seminocturnal Arch, or the Time of Sun-rifing and is 4 
Hours 51 Min. double the Semidiurnal Arch, you have} 
the Length of the Day; double the Seminocturnal Arch, The 
the Aggregate is the Length of the Night, See the Work The 
following. | | H. 


M. 
| | | | 12 : 0 A 
The Semidiurnal Arch, or Time of Sun-ſetting 07 : 09 The 
The Complement to 12 Hours is — o4 : 51 The 


The Seminocturnal Arch, or Time of the gun g in The 
Latitude 46 Degrees North, is 4 Heurs 51 Minutes. * 
| e 


\ 


The Mariners Compaſs Reniſad. 109 
The Sermidiurnal Arch doubled — 0 378 09 


The Length of the Day, Mey 4, 1754, is—— 14 FT 


The Seminocturnal Arch doubled - — CT - 
The Length of the Night, May 4, 1754, i 0g : 'S 8 
Example 2. But when the Sun hath 16 deg. 01 min. 
South Declination, in this Latitude of 46 deg. North; 
then the Day-Arch will become the Night-Arch, and =y 7 


Night-Arch will become the Day-Arch. 

As, on Nov. 6, 1755, the Sun hath 16 deg. oo min. 
South Declination; then the Time of the Sun's Riſi 
is 7 Hours og Minutes, his Setting 4 Hours 51 Minutes; 
the Length of the Day 9 Hours 42 Minutes, and Ty 
Length of the Night 14 Hours 18 Minutes. 


Example ple 3 Let it be required to find the Time of 
the Sun's Riſing and Setting, Tb the Length of the Day 
and Night, for the 26th of December, 1756, in Latitude 
53 deg. North; at which Tune the —_ Decliuation'$ 1 
23 deg. 22 min. South? * 1 


* 1 
The geminocturnal Arch, or Time of Sun-riſing @B: : 


The Complement to 12 Hours is = - OZ : = 
And is the Semidiurnal Arch, or Time of Sun-ſetting. 


The Semidiurnal Arch doubled —1 SE & | 
The Length of the Day, December 26, I756, : 20 
The Seminocturnal Arch doubled EE * 
The N of the Night, December 26, 1756, is 5 120 


4 „ * 4 8 
e 
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Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only; When in South Lati- 
"tude, then uſe South Declination there, as you do North 
Declination here, in North Latitude. 

For then theſe Tables ſhew the Semidiurnal Arch, or 
the Time of Sun-riſing, when the Sun hath South Decli- 
mation; and the Seminocturnal Arch, or the Time of 
Sun-ſetting, when the Sun hath North Declination. 
Let it be required to find the Time of the 


uam 
Sun's Riſing and Setting, with the Len "ay a the Day and 
| — for the 4th of My, 1757. ude 46 Degrees 
uth. 


At which Time the Sun's Declination is 16 Degree: 
06 Minutes North; with which enter the Table, and the 
Seminocturnal Arch is 7 Hours ꝙ Min. the Time of Sun- 

whoſe Complement to 12 Hours is the Semidiurnal 
Arch, or Time of Sun-ſetting, which is at 51 14. 5 


4 of the Clock. 
This Smit] Arch double —— Top : 9 
The Length of he Night, May 4, 1757 
in Latitude 46 Deg. South — N 5 2 4 L 
"The Seminal Arch doubled 1 
The þ.of tha Dev. the a. of ir; c bed 
titude 46 Degree 2 1 1 


77% 


a Ran 5. Let it be required to find the Time of the 
| Bun's Riſing and Setting, with the Length of the Day 
2and b the 26th of December, 1755. in La- 

egrees South, At which "Time the Surt's 
— is 23 24. Min. South; with which 
enter the Table of — OI Ec, and you will 
— as follows. _ 

H, 


- 
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: | <4 ; H. M. 

i 1 EY is 12 00 

The Semidiurnal Arch, or Time of Sun: ſetting 08 * 20 
The Seminocturnal Arch, or Time of Sun-ri 8 03 : 40 

Or | | ; 

" The Length of the Day — — : 


Length of the Night, December 26, 1755 
4 Latitude 53 Degrees South. — — "| . 2⁰ 


70 find the Time of o burn Rifng or Sting. * 


all the Stars in the Heavens (whoſe. Dedlinations do not 
exceed the Sun's greateſt Declination,) in any Latitude that 


in this Manner. 


If the Star hath North Declination, and in North 
Latitude, look for the Latitude in the Head in the Table, 


Angle of meeting is the Star's Semidiurnal Arch, or half 
the Time of the Star's Continuance above the Horizon, 
in that Latitude? or the Diſtance of the Time that Star is 


Eaſt-ſide ; likewiſe deſcending from the Meridian, to the 
Horizon, on. the Weſt-ſide of the Meridian. Now, if 
you ſubtract theſe Hours and Minutes from the Time of 
the Star's coming to the Meridian, the Remainder will 'be 
the Time of the Star's Riſing: and if you add, che 12 
will be the true Time of the Star's Setting, 


[aal w 1225 


= 
; => 
— 


the Example 6. Let it de required to find the Time of th 
Day © Riſing and of the Bull's Eye, November the 6th, 
La- > the Latitude of 52 Degrees North; The Declination 
urt's of this Star is 15 deg. 58 min, North: the zoth Day pf 
hich MW November this Star cometh on the Meridian at 55 Minutes 
will I paſt 11 of the Clock at 0s | 


*. +% A 


11. 


— 
* 9 OY, : 8 
r 


B Y theſe Tables the Time of the Rifing and Setting of 


the Tables contain, and at arty Time of the OP found a 


* 9 
2 5 
rr ˙i — ro 


the Declination on the Left hand, and in the common 


in 1 from the Horizon. to the Meridian, on the 


” 2 | 5 H. M. 


112 The Mariners Compaſi Redified. 


The Time of the Star's Southing ——— 11: 55 
The Semi-apparent Arch, ſubyat — — 07 : 26 
Time of the Star's Riſing in the Evening 04 29 


Time of the Star's Setting in the Morning — 07 : 21 


Note 1. If the Sum of the Addition exceed 12 Hours, 
caſt away 12 Hours. | ": | 
| 2. And when you can't ſubtract, add 12 Hours to the 
- Star's Southing, and then ſubtract ; What remains is it's 


- Example 7. I defire to know the Time of the Riſing 
and Setting of the Bulls Eye, the oth Day of November, 
in the Latitude of 13 degrees North : The Declination of 
the BulPs Eye 15d, 58m. North? 


"Tx | | H. M. 
The Time of the Star's W BD 11: 55 
"The Semi-apparent Arch, ſubtract — 06: 15 


— 05 : 40 
The Time of his Setting in the Morning —— 06 : 10 


If the Star hath Seuth Declination, and you in North 
Latitude (look as before) the Latitude in the Head of the 
Table, the Declination on the Left-ſide, and in the com- 
mon Angle of Meeting is the Star's Semi-deprèſſed Arch; 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semi- apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude : Therefore ſub- 
tract thoſe Hours and Minutes from the Time of the Star's 
coming to the Meridian, adding 12 Hours to the Star's 
Spots, if otherwiſe Subtraction can't be made, the 

emainder will be the Time of the Star's Riſing ; and if 
vou add, the Sum will be the Time of the Star's Setting. 

3 Exan f 


The Time of bis Riſing in the Evening 


. 


The Mariners Compaſs Rectified. 112 f 
Example 8. Let it be required to find the Time of the 
Riſin Si Setting of the bright Star in the Great Dog's 
| Id, the 15th Day of November, in the Latitude of 
50 deg. North. The Declination of the Great Dog's 
Mouth, is 16d. 23m. South, and its Southing is 3 Hours 
io min. in the Morning, the 15th of November. 


M. 

ne Time of the Star's Southing is— —03 3-30.” 

„ro it adi — — ; 00 

e be Sum i —— A 
r WW The Semidepreſs'd Arch, by the Table i is —— 07: 

Which Subtract from aq — 17 pos 


The Remainder is the Semiapparent Arch 04 32 
Time of Southing, with 12 Hours added, is — 15: 


of WThe Semiapparent Arch, ſubtract — — 04 38 4 
Mu. IIime of Star's Riſing in the Evening =—1IO : 32 


55 Mime of the Star's Setting from Noon, or 48 t 
1; Min. paſt 7 in the Morning — 


40 Example 9. I defire to know the Riſing and Setting of 
Ide Great Dog the 15th of November, in the Laritude of 
o Degrees North. 


H. M. 

orth rime of Southing with 12 Hours added 15, : 10 
the WThe Semiapparent Arch, ſubtrat ———— 06 : 29 
_ ime of Star's Riſing in the Evening 08 : 31 
Nt 7; me of the Star's Setting in the Morning, when | 
4 12 Hours is ſubtracted — $ lk ©. 

ot . 
> ſub- | 
Star's MW" South Latitude, ts Inv” the T, of the Riſing and 
ng 5 | Setting of the Stars, - or 
e 13 71 
ind if ) © with thoſe Star's that have North Declination in 
tings South Latitude, as with Star's that have South Decli- 


xenpFition in North Latitude. 


2 Example” 
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 _ - Example 10. Let it be required to find the Time of 
the Riſing and Setting of the Bull's-Eye the 18th Day of W | _ 
November, in the Latitude of 42 deg. South. Ne 
The Declination of this Star 'is 15d.. 58m. North: Ar 
The 18th Day of November this Star cometh upon the . 


bs Meridian at 46 min. paſt 12 in the Morning. Ea 
The Semidepreſs'd Arch, by the Table is ——— 07 : oo We, 
Which Subtract from — 12 3: 00 


The Remainder is the Semiapparent Arch —— o5 : 00 

The Time of the Star's Northing is ———— 12 : 46 

The Semiapparent Arch, ſubtract - <= ——o : oo 0 
Time of the Star's Riſing in the Evening 07 : 46 

Time of the Star's getting in the Morning —— os : 46 

In like manner the Rifing and Setting of any Star (whoſe 

'Dechnation exceedeth not the Sun's greateſt) may be 

found in any Latitude, from the Equinoctial to 60 degrees, ¶ Lat 


either North or South. North 
+ + _ASTRONOMIC FE 
IIs 8111 eri ien, Te. 
1 A B L ES |: 
7 * : 7 ; —— — 4 175 52 | 3 
9 | GE 270 | e bn 
Ab SHEWING I 
HY , —.— ug | 2 : 2 
The Peint of the Compaſs that the Sun and Stars Ri/e and 3 
"OT ON TD OTITIS: ne y 


Being of excellent Uſe for readily finding the Variation of 
the Compaſs ; and-may be performed by an ordinary Meri- 
dan Compaſs, but more exactly by an Azimuth Compaſs. 
Fitting all Parts of the World, where the Pole is not 
elevated above 60 deg. either North or South 
1 5 Latitude 


* F 
* P = M5 
& _ 
* | : 3 #2, 


+ , | 
£ £ . * . 
DFF 


—_— 8 „ 8 8 * "OT * —_ * _ 7 "WIE P_ —Y 
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"The Marmer's Cal Rettified. 
Latitude © Degree. _ Latitude 1 1 Degree. 
North De- De- South De- | North De | De [South De 
clivation, | clin.*] clination. | | clination, [clin, | cli nation. 
Ole MO Oe GH © jet]D MO: Toft 
Eaft Weit 0.90 Wen] Eat Welt 5.00 
2 2.49 1 | I 2.49] 1 
2 $.37 2 2 ba. & 
3 8.26 3 3 8.26 3 
ebu wbu/11.15ſebs wbs| ebn wbn[1i1.15 ebe wh: 
1 1404 r x 7M 
2 16,52 2 2 2 
MS ͤ OD | 
ene wn WIA. zoſe se wew|[ens wnwſ22.30/esc/waw 
oſe 
ees, Latitude 2 Degrees. |] Latitude 3 Degrees. 
North De- | De- South Be- [North De- De- th De- 
dination. clin. | clination, | clination. clin, | clination, } 
1 1D M N Or: | O/et 901 S5 N MS Ojel 
Eaſt Weit| 0.0» e me o. Fal Welt 
2.49 I * 2.49 1 ; 
5-37 2 2 5.37 2 | 
8. 26 a 3 8 8.25 3 | 
11,15jebs wbs by wbn/11414/e be wbs| 
I 14 04 l 1 1403] 1 
2 16.5 2 2 3 hee 1 
3 19.40 5 3 19.39 
nw 22.29 e wsw| ene ynwaaz.zylſese WS 
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Latitude 4 Degrees. || Latitude 5 Degrees, : 
h De- De- South De- [North De De- South De- N 
 clination. | clin. | clination, | | clination, [clin, | clination, 0 
Om Ge MGG D MGH // E 
Eaſt Welt 0.00 Eaſt Weſt|| Eaſt Weſt| 5.00 Eat Wen 
I 2.48] 1 I 2.48 I | 
2 3.37 2 2 5.37 2 | 
3 825] 3 3 78.24] 3 el 
ebu wby/1t1.14ſe bs wbs|['/cbn wbni1.12| cbs wb, 
1 14.02 t 1 14.01 I 
2 16.50 2 2 16.49 2 
3 [19.35] 3 3 9.36 | en 
e wn waz. a6 ſes e Wauſeng WnwWIa 2.23 Sse WSy 
| 12 — G —— Latitude 7 Degrees. La 
.... De-[De- |South De-| Nor 
 clination; | clin, | clination, | | clination, | clin, | clination, Sr 
c Sri |Or:] SeD MS G 
Eaſt Weſt| o. o Eaſt Welt * 
1 2.48 1 N 
: 235] 2 . 
20 3 LE 
ſe bu wbaſ11.0g|ebs w whs ” 
I 13-58 I 2 
2 16.45 2 3 
3 19.31 3 ene \ 
ne WnwWIZzZ. igese I 
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0 Latitude 8 Degrees. || Latitude g Dales. © 
N North Dc. Dec. South Dec. | NorthDee; Bec, SourhDee, 
l 0171 i e (Os S M 077] of 
7 Ealt Weſt; 0.00 ait Welt | Eaſt Weſt]. . 
i 1 Bar 4 9 11 | 2-47 
I Wes. 334 
3 m_ } =. 7 ws 
e bn wbn'11,08/chs wb s'e bn wbn{ti.o5 
* ”Þ £3.56] N 1 1 113.33 
2 16.43 2 2 16.45 
3 [19 .28 3 | 3 4247 
e eee Nr n WAA. 12 
| | | | 
| J 
Latitude 10 Degrees, || Latitude 11 rec 5. 
North Dec. Dec. th Dec.] North Dec Dec. South Dec 
5D. Ni · Ori. 1 ©/e| S, IDN. 
Weſt] 0.00 Eait Eaſt Weſt Eaſt Welt| o. oo 
T | 2.46 | 1 1 2.46 
s [hel s | 3 [3 
| I 
ebe ode 11.05 ſe bS w bs eh donna p 
|» wow £ it 1 [13.48] 
2 16.37 2 2 16. 33 
3 9-21 3 19.1 
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i.atitude * Degrees 


Clination clin. 


[North De- On. ding De 


clination. 


Sri 


Latitude de 13 Degrees. 
North De. | De: South De- 
clination. clin, | clination. 


SSN Oil © ſet 


AM IDS Mie 2M Oy 
RET Welt, "ooo BA re Ef Well s Bl Welt 
| 1 17 1 | 2.45 Ja 
| 2 5.30 2 5.29 2 
3 8.12 33 18.10 i; 
e bn .. inet 
„„ 1 13.44 1 
2 16.39 &'- Þ 2 16.26 2 
3 $9149 3 6 3: + 9. 
ene wowlzi.58csc wsW | [ene wnw;2t,53e se wsw 
1 
| | 
| | 4 
F Larirude 14 Degrees, Latitude 15 Degrees 
INorth De Doutl North De- De- South De- 
clination. clin. clination clination. clin..| clination. 
182 | O/et] MO -©/et D D N Or: | Ofet 
Eaft Welt | 0:60/Falf Welt] |Eaft Weſt | o:co|Ealt Weſt 
J 2444 3 1 2.43 1 
2 ja, a jj 2 5.26] 2 
3 8.00 3 | 3 18.06 3 
deb nw bite. e bs wbs * bn i. fz e bs wbs 
11 13.38 E | = 113-33 I 
2 16.22 2 | 2 16.17 2 
ee 
ene unn zi 4% se wiw| ene wu wi. „ re 
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Latitude 26 Degrees. 


North Dec. Dec. South Dec. 
Or: O /jet 


Eaſt W eſt o. oo 


5 — 


e bn 


I 
2 
3 


* 
4 


| 


3-25 


8.03 


bn 10.49 


13.31 
16.12 


18.53 


2.42 


M Sri ©/et| 
9.50 Eat Welt 
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je 
2 
ebs wb 
[ 
2 


3 
ese ws 


Latitude 17 Degrees. 


North Dec 
Oi ©/et}D 
Eaſt Welt 


p 


- 1 
„„ _ await... 


ene wahw 


| 


[ Dec. 


[DM 


"0.00 


10.45 
13-26 
16.98 
18.47 
21.27 
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SouthDec. | 
ore, ar: | ©/et 
Elt 


1 
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3 


e be wbs 
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Latitude 18 Degrees. 


North Dec. Dec. 


Ori. O ſet 
Weſt 


I 
2 
eb L 
1 
2 


ene uv 


Dec. 

D.M M. 
"0.02 
2.41 
5.22 


7.59 
10.42 


13.22 


16 o 
18 45 


21.20 
4 


Ori. 10 Tt 
Eaſt Weſt 
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bs w bs 
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se Wen 
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Latitude 19 Degrees. 


— 1 


North Dec, Dec. South Dec. 


Ori. 1% D.M N. 
Eaſt Welt 0.00| 
1 2.4 

2 5. 0 
; 7.56 

ebn o bis ah, 38 
1 13.17 

2 15.56 
3 18.33 

ene Wnwzi.13 
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N 


* 
y | 
9 


- | Jatitude 20 Degrees, |{ 


North De- De South De |\North De- 17 De- 
clination | clin. | clination, clination. [Clin | clination, 
Ort Oſer D Mor S |Or4| D N N 
eit 0.00 elt] |Eaſt Well] o, oo Eaſt oO 
A 2.399 1 1 42.38 
2 5.17 2 2 545 
3 7.53 3 | 3 1-59 
e bn wbn 10.34cbs wbs||ſcbnwbnſto.;oe bs ' wbs 
| I 13.12 1 1 [3.97 1 
2 15.49 2 2 15.44 2 
3 18.27 3 „ 3 
ene whwſz2io5ese wWeW [ene wn wzb. 55e se wen 
„„ 
| 
| 


Latitude 21 Degrees. 


Latitude 22 Degrees, | 


Latitude 23 Degrees” 


INorth De- De- { South De |North De- De- South De- 
clination. |clin, | clination, | clination. clin. clination, 
©ri Oe MGS SLG D MjOr: | ©fet 
Eaſt Weſt o. oo Weſt] Eaſt Weſt | o.colEaſt Rat Welt 
1 2.37 573 | 1 2.36 
2 5.15 8 2 5.11 y 
7.47 3 7-4 | 

ebn .* w bnj10.25 en bn w bn 10. = bs 

I 13.01 I | I 12.56 1 

2 15.38 2 2 15.21 2 

| 3 18.11 3 1 18.03 3 
ene wohw[20.46e se ws U ſenewnw 20.37 ese WaV 

I 23.22] 1 I 23.11 1 


ene. 
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Latitude 24 Degrees. 


Latitude 25 Degrees. 


. 


North De- He- South De- rth De: De- | South De | 
clinatian, | clin, | clination || clination, | clin, | clination. | 
Ou | OfetD MO | ©/et| | Ori. | © ſe AO Oer 
Eaſt Weſt ooo Hat Weit |Eaſt Wefi| 0.00; * 
I 2.35 I I 2.33} 1 
2 5.09 2 2 15 2 
3 1-39 0 7-3 3 | 
e b n „bite. is . bu v bite. II/ bs ba 
. I : AS © 
2 2 15.16] 2 | 
3 4 17.46 3 | 
ese wswſſene nu. 18 waw 
4 I 22.48 1 | 
| c J 
W | [ 
| arid 26 Degrees. | Latitude 27 Degrees. | 
North De- De- South Be- | North De- De- [South De” 
| clination, | clin. | clinarion, || clination. [clin, | clination | 
Ori | Oſet D Mlort | © /et || Ori | Set ID MON © ſet 
Eaſt Weſt eſt [Eaſt Weſt 0,00 W 
* 1 . 1 
2 | 2. 2 
> "To | 4 2 
e bn y bn bs ba. wh 
I ; 
2 2 
3 3 
nc wu 7E s e Wee ne vn v9.56 
| | 
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2 | 122 The Mariners Compaſs Rectiſied. Is 
| | Latitude 28 Degrees. || Latitude 29 Degrees. 'L 
North De- De- South De- North De- De- South De. Nor 
cli nation, clin. _clivation. clination, | clin | clination cli: 
Or GD S, Gion. DUN Sr 
{ Eaſt Weſtſ 0.00 Eaft Welt Eaſt Weft o.o0|Ealt Welt | Eat 
I | | I 2.29 I 
2 4.58 ; | 2 4.55 — 
32 7.24 3 7-20 3 
var n 9.55 TREAT ebn whbn 9.5ojebs wby|MWicb r 
8 44 I | 1 12-T7 I 
1 14.51 2 1 4 14-43 2 
I 17.17 FF | o 17 07 3 | 
ene wnwi9.45/ese wswl|ene „s ese ww ene 
1 22.11 | I 1 21. 5 T 
** | | 8 * . —— 1 . 


Latitude 30 Degrees. Latitude 31 — | | 


h De- | De- | South De- [North De- De- | South De: North 
clination. {clin. | clination. n clin. clination. clina 
[or] Oer M | Ori Oſer Ort | Los D N D Ml Ori 87 [ori | 
Eaff Weſt 0.00 [Eaſt Welt Ea Weſt | 0.05|Eaſt Welt Eaſt d 
; 1247 1 1 2.25 1 1 
1er . 
3 7-17 $ :# : 4+ 13 | 
| an wbn| 9.44 e bs wbs i656 9.38 b. ebny 
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. 3 16.41 3 
ene wu wi. 21 ese Ws Vene w nw 19.99] 
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Latitude 3. Degrees. |, Latitude 43 Degrees. | 
North De- De- | South De- {North De- | De- South De- 
clination | clin_ | clination clination. | clin, Clination. 
1 GD V M|©ri | ©/er| | Ort Ofen? M 2 N Ori} ©ſet 
Ea Went o.50| Eaſt We [Eaſt Wend oo Eaſt Welt. 
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Latitude 36 Degrees. || Latitude 37 Degrees, 2 
North De-T De- South De- | North Be- De- } South De- L 
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: Latitude 40 Degrees. : Latitude 41 Degrees, 
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Latitude 44 Degrees. |] Latitude 45 Degrees 7 * 
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Latitude 48 Degrees. | Latitude 49 Degrees, | 
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he Defeription and Uſe of the owls T ABL E 8. 


JT. 


exceeds not 23 deg, 
two Tables, in 


one Page) 


HESE Tables of Points of the Compaks (at 
which the Sun or any Star, whoſe Declination 
29 min.) begin at Latitude o deg, 
and proceed orderly to 60 deg. (being ſome four, ſome 

and fixty-one in all, | 
2. In each "Table are five Columns; the middlemoſt 


uth ; thoſe two on each fide of it, mark'd © riſe, G 


7 


under Verth or South W n ſtand r Sun“ xiſing 


and nn, 


' 


$ „ ws w# 4 ” 


nteins the Degrees of Declination, either North orc 


3 
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3. The firſt and ſecond Columns (under North Decli- 
nation) as alſo.the fourth and fifth Columns (under South 
Declinition) contain the Points, and each Quarter of a 
Point of: the e'Compaſs, of both Riſing and Setting: Thus, 
Eaſt, Ma, under Which is T, 2, 33 that is Ea of 
17 1 Quarter 2 Quarters, 3 3. Quarters, Northerly or 
deurbery z then E. by N. W. by N. under which is 1, 2, 
2; that is, E. by N or W by N. 1 Quarter, - Quarter 
Northerly, S C. 
Theſe Tables are ready Helps for finding the Variation 
of the Compaſs with Eaſe and ſufficient Exa&nef z as is 
evident _ the following We 1 


Ts the” Prins 0 0 Ge 5 ode the FE 2 5 or 
fad Setteth 45 at 2 Y the Year.” 5 


” 
— —— * 


FIR SNScek the Sun's Devtination;” in the Table of 
* Declination for the Time propoſed; with which 
enter the foregoing. Table; finding the Latitude in the 
Head of the alle and the Declination in the third 
column; | againſt which, on the Leſt- hand, if it be 
| North Declination, but on the Right-hand if it be South 
Declination, is the Point of the Compaſs that the Sun 


files or ſets at, wore to the Titles at the N of 
8. the Table, a ; 


; (at \ Nate, Theſe Tables er the true Peine _ che Sun's 
Riſing or Setting; ſo that you may readily Know at any 
Time, ſeeing the Sun riſe or ſet, the Variation by an 
wdinary Meridian Compaſs. | 
There are ſome Compaſles not touched ſo well as t 

moht to be; others in Time, will gow wail, or 

ber magnetic Virtue, _ 
Now, by theſe foregoing Tables you — very readily 
ucever any of 'theſe Defeats: 

It may indeed be objected, they cannot ſet the Sun by an 
r Meridian IAC; ſo near as is required. 


To 


, 


Compaſs, as to. ſteer a Ship by it; for expert Seamen 
Tuch.) The Poſture: to obſerve. in ſuch a, Cafe, L advif 
. ens D 

Set the Compaſs about tuo Peet! high,, and direin 
your Hand towards the gun, note what Pojat, Half-poir 


riſeth or ſets that L 
Obſervation: If they agree, there is no Variation ; but 


_ obſerve the Sun that Day to riſe upon the E. N. E. Poi 
In che Head of the foregoing Tables lake fon the 


is E. by N. which ſhqweth that there is one Point V ariatic 


aon the inward Circle, 


44 min. North, as aboveſaid, we ſhould find the 
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To this I. anſwer, it's, as jeaſy.,to ſet the Sun by the 


can ſet the Sun, or a Headland, to near a Quarter of 
Point by bein Hand, (but with Sights much nearer th 


: 


or Quarter-Point, the Sun riſeth, or ſetteth on; then i 
that 'T able belonging. to the Latitude, fee whether the Su 
——— the ſame Point, found b 


they do not agree, the Compaſs is not true, or there is: V; 
riation; and the Variation is fo much, as. is the Difference 
between the Obſervation and the Table. 


| Example 1. Admit in Latitude 30 Degrees North, thi 
2832 N 44 Minutes North Declination 
4 


of the Compaſs: I demand the Variation? 


titude 30 Degrees; and in the third Celumn for 9 dey 
44 min. North Declination; and, againſt it (under © tile 


For it appears by the Table, that the E. N. E. Point « 
the Compaſſ is the true E. by N. Pbint; and the E. by 
(as it's upon the Compaſs) is the true E. Point; 
| erp yt the true K. * the SE. is the S. E. by + 
and the South. is the §. by W. the Weſt is the W. by 
and the North is the N. by KE. 


Thie phainly appears by the Red7; er, if you i 
E. by N. on the outward Circle, rig t againit the E. J. I 


| Now, fuppoſe we were to obſerve the Sun at his 6 
ting, in the, Latitude of 30 deg, with Declination g de 


exactly at Weſt by the; Compaſs, although in t 
| | Morn 
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Morning we did find the Sun to riſe at E. N. E. I know 
this will be little lefs than a Contradiction to ſome; but if 
you caſt your Eye upen the Re7yfer, you may Tee it's a 
certain Truth. e 


Erample >. in Lativale 5) dex,” North the Sun Decli- 


„E. by N. by che Compaſs: I demand the Variation? 
ln the Table that belongs to 37 deg. againſt 8 d 
Js min. North Declination, and under © Rife is E. by 
W which ſheweth there is no Variation, becauſe the Ob- 
MW ervation agrecth with the Table. By 
Note, If the Declination for the Day propoſed be not 
the ſame with the Declination' in the Tables, then have 
Regard te the neareſt, allowing for the Difference, by the 
Rule of Proportion, 1 22 
Example 3. In the Latitude 37 deg. North, ſuppoſe the 
„ ö bun's Dedlination ro deg, 15 min. Nerth, I demand the 
Wfcint of the Compaſs. the Sun then riſeth upon? 
In the Tables the neareſt to 10 deg. 15 Min. is 11 deg. 
12 min. againſt which the Sun riſeth E. by N: a quarter 
ind ſets W. by N. a quarter N. but in the Table for 37 deg. 
, dex Laitude, the Declination propoſed, is neat about the 
ne niddle, between 8 deg. 48 min. and 11 deg. 12 min. 
ata Therefore the Sun riſet E. by N. half à quatter N. and 
ktteth W. by N. half a quarter 0Q˖. 
Underſtand the like in any other Caſe, let che Declina- 
ton be what it will, and in any other Latitude. 
Example 4. Admit in Latitude 38d. 20m. North, and 
Declination 19d. 5om. South: the Sun fiſeth upon the 
E. S. E. Point of the Compaſs : 1 demand che Variation ? 
In the Table for Latitude 38 deg. and againſt ry deg. 


. quarter 8. which ſheweth that there is a quarter of 3 
Point: Variation. For the ES. E. Point is E. S. E. a quarter | 
b. and the North Point is N. a quarter F. For if you bring 
k. a quarter S. on the outward Circle of the Re#1fiey right 
ainſt E. S. E. on the inward Circle, then S. 8. W. on the 


cation 8 deg. 58 min. Nofch, 1-obſerve 'the Sun t6 rife | 


4 . 
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Compaſs is SSW. a-quarter W. and SE: is SE. a quarter 8 Th 
and E. is E. a quarter 8. And fo for any other Point, Half: WT; 
Pong or Quarter-point,. by caſting your Eye upon the Wratior 
eckiger. | 
(ore, Theſe Tables'thew de true Points of Rif 0 arr 
ing, and the outward:Cirele en the Refifier do 
ny but the Compaſs, when it differeth from the Tables 
ſhews a falſe Point and the 8 Circle on the Reckifi 
doth the ſame. 

Example 5.- Admit in Latitude 474 24m. North, the 
Declination 15d. 2m. South, the Sun Seng: E. by S, by the 
Com paſs:; I demand the Variation? 

"By the Tables the Sun ſhould riſe E, 8. E. Wee then 
is one Point Variation: For if you bring the E. S. E. on the 
outward Circle of the Re&ifier, over againſt the E. by 8 
on the inward Circle, then the N. by W. on the Compals is 
the true North Point; the N. W. is the N. W. by N. and 
the S. by E. is the true South Point. 
| By this Time I-ſuppoſe my Reader able 1 bot 
much the Variation 1 is, and how to reckon it without * el 
Geomettic Demonſtration, or Arithmetic Calculation. 

Note, If you have any odd Minutes of Latitude, 90 U 
that Table neareſt the Latitude you are in. 

I come now to reſolve a - Queſtion ſome are puzzle 
with; and that is this: 

veſt. If the Sun riſe at E. N. E. in any Latitude 
ſhould he not ſet he fame Dy at W. N. W. in he ſame 
Latitude? 

Anſw. If there „ no Variation it will; but if eb regoir 
Variation, it will not. be lo; The Roalon is evident by thi he ty 
Reti | 

57 ee 'D able you mei b upon what Point of th 
Compaſs any of the Stars riſe and ſet in any Latitude th 
Tables contain, either North or South, if the Declinatio! 
do not exceed the Sun's. greateſt Declination 

Example 6. Let it be required to find the Points of ü 
Compaſs the Bulls Eye riſes and ſets with, in L take: 
of 50 deg. North, 


I», * 


Th 
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'S. The Declination of this Star is 1 5d. 58m. North; in the. 
lf. WT able that belongs to od. againſt 150. 57m. North Decli- 
the nation, the Point of Riſing is E. N. E. a quarter N. and the 
point of Setting W. N. W. a quarter N. . 


and Underſtanding the like for any other Star, whoſe Decli- 
the ation does not exceed the Sun's greateſt Declination. | 


ll Te Ub ofthe RECTIFIER _ 
5 THI S Inftrument, as before deſcribed, (in Pages: 93, 
the 94, and 95.) containeth two Circles or Compaſſes, 


- the ene within the other ; but as it's made of Wood, the one, 
- MKnoves upon the other, and by it the Compaſs, when it 
her {ries may be rectified as follows: £494 4 


the Bring the true Point of Riſing or Setting (as the Table 
y eweth) on the Outward or Under Compaſs, right againſt 
ils de falſe Point of Riſing or Setting (as your Compaſs. 

heweth) on the Inward or Upper Compaſs ; then will the 


nder Compaſs rectify the Upper. 
how Example 7. Admit in Lat 45d. N. the Sun's Declination; 
t anyWcing 7d. 56m. South, the Sun ſetting upon the W. by N. 
int of the Compaſs, I demand the Variation??? 
The Sun, if there be no Variation, will ſet at W. by S.“ 
d riſe at E. by S. as appears from the Table; therefore 
is plain that there is two Points Variation. | ; 
Bring the W. by S. Point on the outward Compaſs, 
cht againſt the W. by N. Point on the inward Compaſs ; 
Wen the Points upon the outward Compaſs explain the 
vints that are upon the inward ; fo that according to the 
Wrecoing Obſervation, the N. N. E. Point on the Compaſs 
che true North: the North is the true N. N. W. the W. 
N. is the true W. by S. the S. E. by E. is the true E. 
8. And ſo for any other Point of the Compaſs, by only 
de thocing on the Rectiſier. | 
nation And thus you may rectify the Compaſs, without reckon» 
Ne which way the Variation is, either Eaſtward or Weſt. 
of tied: The Rz#ifier doing it fo plain, that you can't be 
utitudWiltaken,  / ES = ©} | A 
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— — 2 | — reelle 1 
|| 4 TABLE of Amplimdes, fitting all Places from the | 
b. | Eguater, to bo Degrees of Latitude, either North or South. | | 
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1 TABL E F Amplitudes, fitting alt? Places * the 
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ATABLE 
Equator, to 60 
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of Amplitudes, fitting all Places from the 
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M4 TABLE of Amplitudes, fitting all Places from the 
; ; Equator, to 60 ber rees of. Lati tude, N North 7 Sou South. 
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The Uſe of theſe Tables of Amplitudes. N 


1 E Sun or S'ar's Amplitude, is the Diſtance of the U 
Riſing or Setting of the Sun or Star from the Eaſt of 


Weſt Points of the Horizon, in Degrees and Minutes, 


reckoned in the Horizon, either Northerly or Southerly. 
Note, When the Sun or Stars have North Declination 

they, riſe to the Northward of the Eaſt, and ſet to the North. 

ward of the Weft : But if their Declination be South, they 

- riſe to the Southward of the Faſt, and ſet to the Southward 

of the Weſt: And by theſe Tables the Amplitude is thus L 

EA. 20S... - 4. | 1 T x 
Look the Latitude in the Head of the Table; the Decli-M * ? 

nation in the firſt Column on the Left-hand ; and in the Give: 

common Angle of meeting is the Amplitude required. Ag 
Example 1. In the Latitude of 30 deg, the Sun's Decli-M anc 

nation being 7d. om. North, I demand the Amplitude? 
Anſfw. The Amplitude is 8 deg. 6 min. | For under La- 


* 


titude 3od. in Page 140, and againſt Declination 7d. vou, 0 
will find 8d. 6m. which is the Amplitude from the Lal fr 0 
Northward at Sun-riſing, and from the Weſt Northward 

at Sun-ſetting. But if the Decligation had been 7d. om 
South, in Latitude 30d. as aforeſaid, then the Amplitude 

would have. been 8d. 6m. from the Eaſt Southwar 

at Sun-riſing,.and 8d. 6m. from the Weſt Southward a 
e 

| Tf theres be any odd Minutes of Declination, take th 
Proportional Part. 38 4-20 N 

Example 2. In the Latitude of 42d. 3om. the Sun' 
Declination being 12d. 15m. I demand the Amplitude ? 
Aaſio. The Ampl. is 16d. 43m. found as follows: At. 43 
cording to the former Directions, for the Lat. of 42d. 0 it 
r ie 46d. is 
bees Nes sara . prime 
Subtract, and their Diffetence is — 19. 220 Now 
1 « . - EIS n | — . iddle, 

3 The the A 


d is th 


The Mariner Clinpaſs Reftifed, 14% 
Then ſay, As 1d. or 60m. is to 1d. 22m, or 82m, ſo is 
15m. to 20m. found as hereunder:  _—_ 1 


; If Som. give — 82m. what ſhall 15 min ? 

N . TER 

85 r 2063 on ads ct Ved bg 1 
82 ; 

On þ ; 26 Sed La 1 | . 4 a | —___ 

he 6]0)123(0)2om. Proportional Part. 

ey — | t W 

ard | * 030 Remainder. 

WY Lat. 42d. and Declin. 12d. the Amplit. is rd.: 15m. 

oy To it add the Proportional Part above — 00d. i: 20m. 


the Gives Amplitude for Declin. 129. 15m. to be 16d. 7 J5m. 
Again, for Lat. 43d.{ 12 1 Amp. Id.: Zim. 
cli- and Declin. | 13 179. : 55m- 
dubtracted, makes the Difference to be —— 1d.. : 24m. 
Then ſay, As 60m. is to 1d. 24m. or 84m. fo is 15m, 
Jou 21m. found as hereunder : * aint 
f bom. give 84m. what ſhall 15m? 


— i— 


ward 
I 
on dhe, #5 , | TOR 

itude 40 | & 
War 84 

6(0)126(0)21 min. Proportional Parts. | 
ce th 1 oo 855 nec An 
Sun" 1 00 Remainder, Wl {> 


AMY at. 439. and Declin. 124. Amplitude is ——— 16 31 
d. o it add the Proportional Part above oo: 21 


; 37mF"'ves for Declination 12d. 15m. the Amplitude 16 : 52 


22 Now becauſe the given Latitude 42d. 30m. is in the 
idle, between 42d. and 43d. therefore the Medium 
The the Amplitudes before found, is the Amplitude required, 

id is thus: 444 


248 ur Motimer's Compaſs Refified. 
Lat. 43 ld. Del. 128, 15m. the Amp. is Ir 


| Added together, is' 33d. : 27m. 
The half is the Amplitude required = 16d. : 43m, 


Thus may the Amplitude be found for = odd Minutes 
of Latitude or Declination, though the Table is calculated 
for whole Degrees only. WET te 
By this Table the Variation of the Compaſs is moſt readily 
found; for by the Agimuth or 2 find the 


Sun or Star's Magnetic Amplitude, at their Riſing or Set- 
ting; and their true Amplitude (according to the Latitude 
of the Place, and their Declination, by this Table ; the 
Difference of theſe Amplitudes (when both are North or 
both South) but their Sum (if one North the other South) 
is the Variation of the Compaſs. | 
But by the Rettifier it is moſt eaſily done thus: 
Bring the Magnetic Amplitude (on the upper Compak;) 
right againſt the true Amplitude (on the lower Compaſs) 
then doth the North Point in the upper, ſtand againſt the 
Variation in the lower ; and the upper Compaſs is explained 
in all it's Parts by the lower Compaſs. 


Example 1. Suppoſe the Magnetic Amplitude at Sun 
riſing ound by Ke Azimuth or Amplitude Compaſs) be 
Eaft Southerly 15d. 30m. and the true Amplitude (ac 
cording to the Latitude of the Place, and Declination o 
the Object obſerved) be Eaſt Southerly 26d. 45m. Id 
mand the Variation of the Compaſs ? 9 


By the Redifer. 


Bring 15d. 30m. Eaſt Sontherly, on the upper Compal: 
inſt * 4 a Eaſt W ng on the —— Compaſs 
Then doth the North Point on the firſt ſtand right again 
IId. 15m. North Eafterly on the latter; ſo that the Gon 
. paſs doth vary 11d, 15m. or 1 Point Eaſt, 15 


ot: 1 True 
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07d. com. Eaſt Northerly 
15d. Jon Eaſt ting 


ariation of tha Compaſs, ?. 
By tha Nef. . colt | 


Jing 154. zom. — Sautherly, on . upper Comte > 


| amph. | 


againſt 7 Eaſt Northerl the 
pe +4; then the, No * on the A 
12d. 3om. North Weſterly; that is, two Points on 


Variation. In like manner for any other, and thus the 
Varigtion is moſt readily found. This R E C TI F "5 
ys made of Wood, 


FF 


The APPENDIX eontains the Deſcrip- 
tion and Uſe of InsTR UMENTS moſt 
uſeful in Navigation. 


MOOR OH NMMO 


The Deſcription and Uſe of the Fore-ſtaff, or r 


Croſs-ſtaff, 
T HE Fore-ftaff, fo called from the Poſture of the | 
Obſerver in uſing it, whoſe Face is towards the 


Odject obſerved 3 though for the Sun, it's ſo contrived 
[for preſerving the Eye) to be uſed kao 0” It's called 
iſo a Croſs-ftaff from its, Form: bein Square Staff with 
bree or font Pieces of Wood acro it — are called 
Lroſſes, or Vanes. 


The 


* 3 


zo The Mariner's Compaſs Reflified. | 
The Staff is uſually about 30 Inches, or 3 Foot long, 
and more than Half an Inch ſquare, having four Sides, 
each graduated unequally, like a Scale of Tangents. 
To each of them belongs a diſtin Croſs ; though — T 
times the ſhorteſt Croſs is made to ſerve two Sides of the | 
Staff? that is the Breadth is for the Ten Croſs, and c 
the Length for the Thirty-Croſs. Beſides this, it hath 41 
two Crofſes more, the longeſt is the Ninety-Croſs, the 
other is the Sixty-Croſs. Theſe four Crofles are thus to be 7 
underſtood, viz. N | 
SPY Cook, bel * 5 > 
30 {| Crols ngs to that 10 * Wi 30 
60 Side beginning at J 20 and ending at's bo 
CET RAR: Ne 9 
$44.27 The Figure of the Fort: aß. 


# # + * 


7 | 


2 3 14 \ 2 e 12 ? _— x. 12 | f 5 1 
T be Mariner Compaſs Reftified. 15 
be Lſe of the Fore-ſtaff, 


IT T's common and ordinary at Sea, to take the Meridian 

Altitude of the Sun or Star with this Inſtrument, and by 
it find the Latitude the Ship is in. | 

To perform which, obſerve theſe Precepts followi ng. 

1. Note, The 10, 30, 60, and 90 Croſs, are to be uſed 
5 as the Meridian Altitude is more or leſs; that 
is, if leſs than 10d. uſe the 10 Croſs; if between 1o and 
zod. uſe the 30 Croſs; if between 30 and bod. the 60 
Croſs; if. more than 60, uſe the 90 Croſs. 

2. Having confidered which Croſs ( according to the 
judg'd Altitude of the Object intended to be obſerved) 
s ſuitable, put it on the Staff, ſo that the flat Side of the 
LY may be towards the flat or ſquare End of the Staff; 

hen, 5 

3. Hold the flat End of the Staff (as A) to the Corner 
of your Eye; there let it reſt upon your Eye bone, as near 
the Corner of your Eye as you can, ſo it doth not hinder 
jour Sight. 

4. Then look to the upper End of the Croſs (as at C) 
for the Sun or Star, and at the Lower-End (at B) for the 
Horizon. 

5. But if at the lower End of the Croſs, you ſee all Sky 
2 no Water, then draw the, Croſs a little nearer to Four 

ye. 
b. If, on the contrary, you ſee all Water and no Sky, 
hen flide the Croſs a little farther from you. 

7- Then, if you ſee the Center of the Sun or Sear at the 
per End of the Croſs, and the Horizon at the lower End, 

e Croſs ſtands as it ought. 

8. Wait till the Sun or Star be on the Meridian, e 
bſervations often; and as the Sun or Star riſeth, draw the 
roſs a little nearer. to your Eye. 

9. If the Sun or Star be fallen, you will not ite the Ho- 
on, for the Water will bide it from you, and then Ob- 
frving is over at that Time. Stir not the Croſs out of its 
ce, only ſee at what des Sc. it reſteth, on that Br 


K 4 


132 The Mariner i Compaſe Refiified. 
of the Staff belonging to it; and the Degrees and Minutes Ten. 
cut by the Edge of the Croſs, is the Meridian Altitude or W mcet 
Complement thereof, according to the Word Alt. or Comp, MW 6. 
on the Staff. | 


Hny to uſe the Fore-ſtaff backward, Mori: 
T HIS is only uſed with the Sun, and for this Purpoſe Line. 
= the Ten Croſs hath another Piece of Wood or Ivory 7. 
put croſs it; ſo that the lower Edge of this Croſs Piece lieth and a 
even with the middle of the Square Hole in the Ten-Crofs, ore 
mb alſo anſwers to the middle of the Thickneſs of the ld n 

taff. — 
There is alſo a Plate of Braſs with a Hole in it, and vin 
ſo fitted, that it will flide on and fit the Ends of the go, the Sl 
bo, or 30 Croſs : Theſe two Things added to the Fere- 
ſtaff makes it fit for a backward Obſervation of the Sun 
which is thus, v:z. 

1. According as the Meridian Altitude of the Sun, i 
more or leſs, ſo uſe the 90, 60 or 30 Croſs ; putting it 0 
the Staff, the flat fide of it exactly even with the flat E 
of the Staff, there ſcrew it faſt ; and at one End of the Croſ 

{lip on the foreſaid Braſs Plate ſo as to leave a flit Sight thro 
it, near the lower End of the Crofs. | 

2. Put the Ten-Croſs (having a Croſs-piece on it 
aforeſaid) on the Staff, the flat fide of it towards the othe 
Croſs at the Staff's End. . 

3. Turn your Back to the Sun, look through the 9 
in the Braſs, at the lower End of the Croſs, for the Sha 
dow at the upper End of it, lying on the Ten-Croſs in tt 
Line anſwering the middle of the Staff, and on each Sid 
of the Staff. 

4. At the ſame Time the Horizon ſhould be ſeen (thre 
the foreſaid Slit) to lie even with the Shadow on the mic 
dle Line, in the Ten-Croſs; and at each End of it, o 
both ſides the Croſs. | 
3. In looking through the Slit in the Braſs, you m 
bring the Shadow upon the middle Line, and if inſtead e 
the Horizon you only ſee Water there, then ans 
| | cl 


w 0 — 
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Ten- Croſs nearer, till the Shadow and Horizon agtee or 
meet in the faid middle Line. | | 
6. On the contrary, looking as before, if inſtead of the 

Horizon you fee Sky meet the Shadow on the middle 
Line ; then put the Len- Croſs from you, (till you ſee the 
og and the Shadew meet together) on the middle 
ine. * | act 111 

7. Continue obſerving till the Sun be at the bigheſt ; 
and as the Sun riſeth, you muſt draw the Ten-Crofs nearex 
in order to keep the Horizon and Shadow together on the 
hid middle of it. | | . 
8. If the Sun be fallen after you have continued abs 

and ing as before (directed) the Horizon will lie below 


the Shadow on the middle Line; then is the obſerving 
iniſhed at that Time: Stir not the Ten Cross out of its 
Place, for where it now ſtands (on that Side of the Staff 
telonging to the Croſs at the End of it) is the Sun's Meri 

lan Altitude, or Complement thereof, as before in obſerv- 


4 : ng forward. | | | | 
F Thus I have ſhewed how to take an N the 
rele- taff both Forward and Backward. The next Thing 


n Order, will be to ſhew how to work it; And fop that 
Purpoſe take Notice of theſe following Rules. 


* To work an Obſervation, 


e Sl. | F the Sun or Star hath North Declination, and be on 

the Meridian to the Southward of you, ſubtract 

in th de Declination from the Meridian Altitude; the Remain+ 

1 Sidler is the ln of the Equinoctial, or Complement of the 
latitude North. 

(thr 2. But if the Object obſerved bath South Declination, 

midid; the Sum (if it exceed not go deg.) is the Height of 

it, oe Equator, or Complement of the Latitude North: If 

e Sum exceed 90 deg. ſubtract 90 from it; the Remainder 

1 Mu the Latitude South. | [ 

cad WF 3. If the Object hath North Declination, and be on 

w tie Meridian to the Northward, add the Declination 

| 4 to 
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to the Meridian Altitude; the Sum (if it exceed not god.) 
is the Height of the Equator, or Complement of the vath : 
Latitude South: But if it doth exceed 90 deg. ſubtra& f 
god. from the ſaid Sum, the Remainder is the Latitude 
North. n TIT as 231; 86, RD; The S1 
4. If the Sun hath South Declination, and be to the 
 Northward at Noon, ſubtract the Declination from hie C 
Meridian Altitude: the Remainder is the Complement o 
the Latitude South. | 
5. When the Sun hath no Declination, the MeridianMlhe L 
Altitude is the Complement of the Latitude North, if he 
be South at Noon; and the contrary. b 
6. If the Sun be in the Zenith, and at the ſame time h 77 
hath no Declination, you are then under the Equinoctial. 
7. But if the Sun hath North or South Declination, and 
in the Zenith, the Declination is the Latitude you are in 
North or South. | 
8. If you obſerve the Sun or any Star upon the Meridia 
beneath the Pole, add the Meridian Altitude to the Com 
plement of the Sun or Star's Declination ; the Sum is th 

eight of the Pole, or Latitude of the Place. 
; Theſe eight Rules are explained by the Examples follow 
ing. | 
Examples for working an Obſervation in North Latitude. 


Example 1. AP MI Tat Sea, I obſerve the Sun's Meridia 
0 g Altitude to be 42d. 20m. South, and: 
the ſame time the Sun's Declination is led. em. Nori 


I demand the Latitude I am in? 
. | | D. M. e C 
The Meridian Altitude - —— 42 ; 20 SoutWtrac 
The Sun's Declination ſubtract 10: 10 Nor 

| e L. 
The Complement of the Latitude ——— 32 : 10 
Subtra it from = —— 90: 00 Exa 

| — — d th 

TheLatitude I am in, is . 1 $7 : 50 Nort dep. 


Exam 
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W £ample 2. Being at Sea the 22d of May, Anno 1759, 
find the Sun's Meridian Altitude to be 65 deg. 10 min» 
Quth ; I demand the Latitude? . _ D Xs 


The Meridian Altitude —— 65 : 10 South 
The Sun's Declination Subtract 20 : : 24 North 


ſhe Complement of the Latitude — 44 46 
lubtract it from — 90 : oo 


The Latitude I am in, is - —— 45 : 14 North. 


Example 3. Being at Sea, the 27th of November, Anno 
757, I find the Sun's Meridian Altitude to be 26 deg- 
o min, South; 1 demand the Latititude I am in ? 


| D. M. | 
Meridian Altitude | —— 26 : 30 South 
: Sun's Declination —————— add 22: 49 South 


e Complement of the Latitude 47 : EF! 
ubtract it from —ͤ— 90 : 00 


ſhe Latitude I am in, is —— 42 : 15 North 


Example 4. At Sea, the 25th of April, Anno 1762, © 
a the Sun's Meridian Altitude by Obſervation to be 
I deg. 45 min, South. I demand the Latitude I am in ? 


eridian Altitude — 58 45 South 
e Declination 13: 15 North 


e Complement of the Latitude — 45: 30 
tract it from = — So 221 : 00 


e Latitude I am in, is — 44 : 39 North 


Exemple 5. Admit the 12th Day of June, 1763, I 
d the Sun's Meridian Altitude, by Obi ervation, to be 
* 35 min. North I demand the Latitude Lam in ? 


The 


4 
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Meridian Altitude — — — 235 North | 
Sun's Declination —— "add 23 + IL North Te 
| | —ͤ— The 
— — 103: 46 The 
of | — — : 90: OO. Cor 
The Latitude J am in, is — 13: 46 Nonh 5 


Examlc 6, Admit, Auguſt 22 1771 the Sun's Meri- MI E 
dian Altitude was eg be 85d. I zm. North; I de- 


mand the Latitude of that Place? 3 35d 
The Meridian Altitude — — 85 : 15 North The 
Sun' s Declination ——— add 11 : 52 North The 
From it ſubtract — — 
The Latitude of the Place is 


ample 7. Admit, in a Ship at Sea, Juns 19, 1 5 
r Sun's Ueridian Altitude 2 756. North; i 


wd the Laticado the Ship i in ? 2 
The Meridian Altitude —— 66 : 46 Nomen 
The Sun's' Declination = add 23 : 28 North de < 


— — 
Complement of the Latitude 90: 65 
From it ſubtract — — — 90: 


12 Met Sad. 


[The Sip i almoſt under the EquinoQial oo: 1 14 Nori 
Eranplis to find the Latitude, by obſerving the Stars. 
a3 os - ADMIT bobſerye the Bull's Ex ugon th 

5 Meridian, and find his Meridian tit ude 
e gow. Souh 4 I demand the Latinude | am 11 15 
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. eee 
The Declination of the BUI Eye is 1.5 * 88 North 


The Meridian Altitude of the Star 
The Star's Declination 


50 + 30 South 
ſubtract IS 258 North i 


Complement of Latitude is neil 34 * 32 

dubtract it from -.. 90 % . 

The Latitude I am in, is ———-—— 55: 28 North 
Example 9. Admit T obſerve the bright Star in the 


Great Dog's Mouth, and J find his Meridian Altitude to be 
15d. 45m. South; I demand the Latitude I am in? 
The Declin. of the Great Dog's Mouth is — 16: 2 3 South 1 


The Meridian Altitude of the Star 35 : 45 South 


The Star's Declination — ———add 16: 23 South 
The Height of the Equator is ———— 52 : 08 „ 4 
dubtract it from — LES — 00:00; yt ] 


The Latitude I am in, is ———— 37 : 52 Norm 4 
Examples for working an Obſervation in South Latitude. | 


Lamp. 10. A DMI T the 10th Day of May, Anno %% UB 
* A I find the Sun's Meridian An by Ob. 


ervation to be bad. oom. North; I demand the Latitude r | 


te Ship is-in ? 2 
| al: ] \ old 9 
The Meridian Altitude 62 : o Nor 
The Sun's Declination ———-— add 17 : 4x North Ne 
The Complement of the Latitude is 79 : TY is 
dubtract it from . — 90: 0 | 
The Latitude the Ship is in, is —_— 10 : 19 Sonth ö 


Example 11. Admit the 15th Day of Famuary, Im 


1756, in Longitude 150d. Eaſt, I find the Meridian Alti-. 
Jude, by Obſervation to be 58d. 45m. North; I demand 1 


The 


the Latitude the Ship is in? 
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The Sun's Declination in the Meridian of London, fo 

the '15th of January is 21d. 12m. the daily difference: 
this Time is 11m. decreaſing; therefore (in the Table o 
Proportion) in Page 20, you will find the Proportion: 
Minutes to be 5m. which add to the Declination in thi 
-, Meridian of London, the Sum is 21d. 17m South, the Sun' 
gens Declination for the Longitude of 1 hy Eaſt, 


| The Meridian Altitude 38 : 45 Nord 
The Sun's Declination — ſubtract 21: 17 Soul 


Complement of the Latitude, — —0. — 
Subtract it from 12 


The Latitude the Ship is in, is « $2 : 32 Sout 


Example 12, Admit, the 12th Day of July, Anne 1763 
I find the Sun's Meridian Altitude to be 66-deg. 5 mi 
BA. North ; I demand the Latitude? D. 

bie Meridian Altitude — „6 52 Non 
2 Tbe Sun's Declination ——- add 22 : 02 Nor 


a_—_— oath. AY 


— 


8 of the Latitude is — 88 . 


Subtract it from ir — 90: 00 
"Latitude required, is ES — ot: 06 Sout 


Example; 13. A Ship at Sea, the Sun's Declination be 
ha x5d.. 30m. South, and the Sun's Meridian Altitud 
+4384 2 45. South, 1 demand the Latitude the Ship is in ? 
1 * The Latitude is 6d. 15m. Soutb. 
„Example 14. The Sun's Declination being 11d. 14 
1 of. Bo nd his Meridian Ae 79d. Jom, South ; 
5 demand th 
Auw. The Eatitude is od. gam. South. 27 
Were r. If you obſerve by the lower Part, Rage 
fy Limb of the Sun, you muſt add to the Altitude take 
6m. for the Sun's Fa and nn will ben 


e Latitude? 


true Altitude of the Sun's Center. 
Wote 2. If you obſerve hy the upp e of the Su 
" ſubtrat 16m. the Remainder is n of the _ 

-- | 
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The Figure of te QUADRANT, 


* 


The Deſcription and Uſe ef te QUADRANT. © 


HIS Inftrument (called a Quadrant, firſt invented 
by our Countryman Capt. Davis, and thence called 
Paviss Quadrant] is of a very commodious Form; at 
eſent the moſt general approved Inſtrument at Sea, = 
is time Hadley's particularly excepted) for obſerving the 

's Meri Ane. S HR 
The Form of it (as in the Figure prefixed) may be of 
Radius or Length, between 18 Inches and 3 Feet; 
t the moſt general now N are Quadrants of 24 
ches Radius, with one Arch 65 Degrees, the other 23 
hegrees, and a Glaſs in the Shadow Vane. 45 *% 
The Principal Parts are three Vanes and two Arches ; on 


hich Arches the Degrees taken together make god. frem | 


hence it hath the Denomination of a Quadrant. . | 
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The Horizon Vane (mark'd in the foregoing Figure 4 
and with it's Name) reſpects the Horizon in Time of obſer. 
ving : That which gives the Shadow marked B, is the $44. 
dew Vane : and that through which you are to look for both 
Shadow and Horizon marked C, is termed the Sight Yay, ; 


And all theſe are noted in the Fi by their Names, thu 
Of the two Arches. The noted DE, is called tei 
both Arch, becauſe it formerly contained no more than 6 the 


Degrees, and is fo numbred in the Figure, but now it de 
often contaitis bg, and ſometimes 70 Degrees | This Arch Ae 
is of a ſmall Radius, being n'd that the Shad of t 
Vane uſed on it, being at ſo ſmall Di from the Hori Con 
20n Vane, on which its Shadow (in time of obletxing) is t 2. 
fall, might be more viſible to the &yt of the Obſtryer- urn. 

This Little Arch is divided ſometimes but into every Hane 
Degrees, and never Is than every ſingle Degree: It i 
numbred from the upper End E, with o, 5, 10, 15, 20 he u; 
Sa downwards to D, where it ends in the Line ADF 
Lise in the middle of the longer Leg of the Quadrant 
at 60, bs, or 70 Degrees, according as the other Arch i 
divided; ſo that the Numbers at D and F together, mu 
always make go Degrees. 

The Greater Arch, GF, is called the goth Arth: it 
of a large Radius, that it might contain the leſſer Diviſio 
of a Degree; and being of a competent Breadth, theres 
are uſually deſcribed 9 Concentre Circles, interſected wit 
three Diagonal Lines, (ſometimes ſix) in each Degree 
making each Interſection two Minutes of à Degree, an 
Tometimes one. 8 Fare, 
The Great Arch is divided on the Limb into Degret 
Rates Strokes, each again ſubdivided into fix equ: 

Par by ſhorter Strokes; each ſmall Diviſion being 1 
Minutes, and are numbred from the lower End G, wit 
5, 10, 15, Cr. upwards to F, where it ends in the Li 
ADF, either at 20, 25, or 30 Degrees: The Figur 
always at F and D together makes 90 Degres 8 9 e 
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De Uſe of the Quadrant. 5 
* IS Inſtrument is rarely uſed otherwiſe than toblerve | 
the Sun's Meridian _—y which to een, 
thus deſcribbe. 2 ee 
1. Put the Horizon Vans: A on the End; and Joſt to 
the Center; the Sight Vane put on the Arch GF, cloſe to 
the Back of it; and the Shadow Vane put on the _ 
Arch DE, cloſe to the Back of it, and fix the upper 
i the Shadow Vane to a Number of areas 
Complement of the Altitude by 15 or 20 ; 
; 2. The Vanes being thus fied upon the! Quadrant, 
„ Wining your Back to the Sun, the End G in your 


Gs Hand, and F uppermoſt, look through the Sight Vane,"cau- 
28 ing the — Vide e of the Shade of the Shadow Vane to 
20 upon the upper Edge of the Slit in the Horizon Vane, 
JF ( where is drawn a black Line; at the ſame time; if the 


forrizon appear through the ſaid Slit in the Horiaon Vane, 
Ars, on the Quadegit ſtand at the Sun's preſent! 
titude | D421; 
3. But if the Sk appear inſtead of the Horizon, dude 
he dight Vane a little higher towards F; on the contr 
the Sea appear inſtead of the Horizon then ſlide the 
Vane lower towards G; continue ſo to ane Horizon . 
pear through the Horizon Van. J on ni eg 
4- In order to obtain the Meridian Altitude-(which'is 
be greateſt Altitude the Sun will have that Day, and the 
Thing uſed. to find the Latitude) continue obſerving; and | 
k the Sun riſes, the Sea will appear thro' the Horiabn Vane; 
ind the Sight Vane muſt be flid lower accordingly : Thus 


ing | pntinue obſerving, as often as may be convenient, till the 

> wit" 15 at the higheſt. 

ne Lin 5. When the Sun begins to fall, the Sky Will appear 

Fir rough the Horizon Vane, inſtead of the Horizon then 

creſt obſerving for that Day. rr 
T 


6. Having thus done, add the Beese the upper Füge 
the Shade Vane ſtandeth at, to the Degrees and Min. 
u 7 poo Inſide of the Sight Vane, their Sum 1 is the Com- 

L -  »  plement 
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plement of the Sun's Meridian Altitude, or the Diſtance 
of the upper Edge of the Sun from the Zenith; to which the 
Sum add 16 m. the Sun's Semidiameter, and the laſt Sum MF yo! 
is he Diſtanee of the Suns Center, from the Zenith, being WM nit! 
the true Complement of the Sun's Meridian Altitude. ni 
Nom, Tbe upiper Edge of the Shade of the Shadow 2 
Vane zeſpects the upper Limb of the Sun, arid the lower Sou 
Edge of the faid- Shade anſwers to the lower Limb of the WU! 
Sun 3 I ſo that obſerving by the firſt, you are to add 16 4. 
Minutes dn the eontrary, obſerving by the latter, fub- Nor 
tract 16 Minutes, to, ov flom what's on the Quadrant, lis 2 
the Sum ar Difference is the Diſtance. of the dun a Center ¶ Hut 
from the; Zenith, called: his Zenith Diſtance, or Comple - labtr 
ment of his Meridian Altitude. 15518 
Thus I have ſhewed how to take an Qbſervation with 
the Quadrant: IL come now to ſhew baw to work it. 
he Difference in working an Obſervation taken by the anne 
Fore · fraff bee . 1 ry By — 
su the Altitude, by the rant the ement 
- + 1 or 2 of the Sun from the 
Ee 7 af 3; 1 
Allitude is the Diſtance of the Sun from the Horizon; 
therefore if :you ſubtract the Complement of the Altitude 
from go d. the Remainder is the Altitude; which you may 
uſe as in the Uſe of the Fore - ſtaff, in Page 151. 
Bat it's uſual to work Obſervations (made by the Qua 
drant) by the Complement of the Sun's Meridian Alti 
tude: I will. therefore give ſome general Rules, and ſome 
particular Examples for their Explanation. 
T*;: © Wir ©: 22 


The General Rules are, 
1. JF che Sun hath; North Declination, and upon th 
1 Meridian to the Southward of the Obſerver, add | 
Sun's Declination to the Zenith Diſtance, (or Complemeny 
| of the Sun's Meridian Altitude) the Sum is the Latitus 
Won Slog 57 ot 7h 15 tht! + | 
2. If me Sun be to the Southward of you, and hat 
Sou Declination, ſubtract the Sun's Declination frog 
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the Zenith Diſtance, the Remainder will be the Latitude 
ou are in, North: But if the Declination exceed the Ze- 


; nith Diſtance ſubtract the leſs from we won and the Re 

> nainder is the Latitude, South. 

, 3. If the Sun n 
r outh Declination, add the Sun's Declination to his Zenith 
's MWDiſtance, the Sum will be Latitude, South. 

6 4. If the Sun be to the Northward of you, and hath 
b. Worth Declination, ſubtract the Sun's. Declination from 


it, lis Zenith Diſtance, the Remainder will be the Latitude, 

ter Woouth ; but if the Declination exceed the Zenith Diſtance, 
ol wat the leſs from the greater, and it gives the Latinos 

orth. 

ih might have given more general Rules ; but if you un- 

erſtand thoſe eight Rules for the Uſe of the Fore- ſtaff, 

annot err-in theſe, in uſing the GENET And i for t cit 

2 ſee the Examples following. 


Morling an Obſervation 1 Lorch-Latitude. 


2 


cnple t. N the roth of April, 1755, the Sun « comes 

O to the Meridian in the South, and by Ob- 
ation, found his Zenith Diſtance, or Complement of 
s Meridian Altitude, to be 34d. 47m. that is, his upper 


the Place o Obſervation 2 nog of F 
W M. LT 


Impl, of the Sun's Meridian Aan 34 : 47 South 
i: Sun's Semidiameter — add, 00 ; 16 


clination. . — — * 2 — North 
Witude of the Place required, is 


nd hat 
on froqFÞcrvation, to be 28d. 48m. South; I demand the Lati- 
Me the Ship is in ? | 

bk: | Comp. 


mb was ſo much from the Zenith: I n the Lune | 


"WAY of the Sun's Center from Zenith—35 0 South 5 


59 North 


Example 2. The 14th Day of _— ds 1755. 1 
the Complement of the Sun's Meridian Altitude, by 


- 


Tbe Latitude the Ship is in, is ———— 43 : 56 Noth 


Complement of Sun's Meridian Altititude — 10 : 15 Not 
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D. M. 
Cas: of * Sun's Meridian Altitude — 28: 48 South 
Sun's Semidiameter— add oo: 16 I 
Diftance of the Sun's Center from Zenith — 29”: 04 South n 
The Sun's Declination — — add 14: 27 7 North 
The Latitude the Ship is in, is — 43 : 3! North ll * 


Example 3. October 3. 1755. I find the Complement 80 


of the Sun's Meridian Altitu e, by Obſervation, to de 5 8 


35m. South ; 1 demand the Latitude I am in 4. TY 
Comp. of the'Sun's Meridian Altitude — 47 : 35 South 
Sun's Semidiameter -—— — add 00 : 16 16 


Diſtance of the Sun's Center from Zenith — 47 : 51 47 : Ir South 
The Sun's Declinatian —— ſabtrat 03 : 55 South 


Example 4. The th Day of November, Anna 1755, 1 
find the Complement of the Sun's Meridian Altitude, by 


Obſervation, to be 52d. oom. South; 1 1 the Lati- Th 
tude the Ship is in ? M. Pro 
Compl. of 4 Sun's Meridian Altitude — oo South 
Sun's Semidiamete ——— add 0: 16 Sun 
Diftance of the Sun's Center from Zenith 52 : 16 7 16 Sout 
The Declination of the Sun —— ſubtract 1 | I'S 2 42 Sout dun! 
Latitude the Ship i is in, is —— - 36: 34 734 Nori un' 
Example 5. The 27th of May, 1755, the Sun to th Sun“ 
Nane 0 5, me, and the Mos 17 6.1755 of his Meridia 


Altitude oy 9 N is 10d. 15m. I demand the Lat 
tude the Ship is in? of M. 
Sun's Declination ———— 19 Nort 


The Sun's Semidiameter add oo : 16 
The Sun's true Zenith Diſtance, ſubtract} 10 31 No 
Pane the Ship 15 in, is — Ld 1 Nort 


— 
= wk « A 


WE {pF 
6 
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BT Example 6. . Admit the 29th Day of June, Anno 1759 
uch W the Sun upon the Meridian, I find by Obſervation the — 5 

Limb of the Sun is 6d. 42m. to the Northward of my Le- 


th WI nith; 1 demand the Latitude I am in? | 
orth D. M. 


oth Sun's Declination — — —  : 17 North 
1 upper Marg. Diſtance from Zen. — ou 42. North | 

nent Wl Sun's Semidiameter = — 16 

g Diſt, of the Sun's Center Give Zenith Subtr. 06 ** North 


Lattude the Shlp is in, is — 16: 19 9 North 


Example 7 . The 21ſt of July, Anno 1759; in Lon- 
gitude 165 log Weft, and the Sun being upon the Meri- 
lian, I find Obſervation, the upper Margin of the 
dun is 16d. 1 2 to the Northward of my Zenith? boa 
mand the Latitude the Ship is in? | p. gh lh 


The Sun's Declination at London ———— 20 :' 33 North 
Proportional min. for Longitude ſubtrat — 00 : o5 : 


—— — 


Sun's Declination in the Meridian given — 20 : 28 North 


Jan's Supre Marg. Diſt. from Zenith — 7651 +5 North 
dun's Semidiameter — add o 
bun's Central Diſt. from the Zenith fubtr. PP or "or North N 


Latitude the Ship is in, is ——— 03: 27 ters 
| ' Working an Obſervation in South Latitude. 


Era 8. HE 14th it J 1 Dubs" { in 
ah 5 PEE 166 Dep of Fob, 2s NE 


upon the Meridian * find the Complement of his Meri- 
dan Altitude by 8 to be 48d. 28m. North; 


demand th Latitude the Sip i in? 7 
3 Com- 


— 8 


* 
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| D. dg . 
— of the Sun? $ Meridian Altitude — 48: 28 North 
Sun's Semidiameter r add 00 : 16 


Sun's Central Diſtance from the Zenith — us : 44 North 
Sun S Declination for the-Longit. ſubtract — 21 48 North 


The Latitude the Ship is in, i —— 26: my South 


' Example " The 2 5th of Oftober, Anno 1758, in Lon- 
itude '120 deg. Weſt, and the Complement of the Sun's 
eridian Altitude, by Obſervation, is co _ YED [ 


demand the Latitude the Ship is ina? 5 3 


Comp. of the Sun's Meridian Altitude — 27: 29 North 
diy Semidiameter ——— 0: 16 
F — — — 
's Central Diſtance from the Zenith 27 : 45 North 
The Declination of the Sun's Drops — add 12: 18 South 


=>Y 


The Latitude the Ship i in — 40. 03 Soo 


Example 10. Admit the 24th of December, has 1 58 


I find the Sun upon the South Part of the Meridian, andf 


by Obſervation the Complement of the Sun's Meridian Alti- 
eg. ian. 1 nana HEN Ship. i is ind. 
„ 
L of the, Sun's Meridian — —j 585 2.10 Soutk 
un's Semidiameter — add oo : 16 


Sun's CentraF-Dift. from the Zenith fubtraR 1 5 : 26 Sout 
The Declination of the dun 23527 Sou 
E the Ship is in, is 


Thus much I thought 
nation upon the 


1 « BE x! of 


neceſſary to add b way of Expla 
89 in Page 161, which exhi- 
rfect and accurate Method, both i 
. Ai — 5 
e 


bit and explain a more 
taking and working an 5 
made uſe of. | 


— 0¹ Sui | 


THe Hil ; 


He Obſervation, or uſing it. 
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Note 1. The Sun's Semidiameter here” added to the 
Complement of its Meredian Altitude, may be placed 
on the Quadrant, that its Addition by the” en may be 
omitted: For this Purpoſe the Quadrants bave en the 
back Edge of the little Arch 1 5 Degrees numbred, 
differin * thoſe on the flat ie the Semidiameter 


of the Sun: 80 that placing the 4 Edge ef the Sha- 


dow Vahe to the Degtee on the ſaid Bae 
Arch, the Quadrant then ſheweth the true 
the Altitude, or the Diſtance of the Süns 


Edge of the 


erte from 


the Zenith 3 "wich prevents addiog 16 Mih. after ob- 


ſerving. is JOE ans IV JD 1 wreaths 
Note 2. There 15 ander Contitviaes bw wade'ufc 
of, which is, by fixing a Convex Gl In ſuch Manner In 
the Shade Vane, that the Diameter r theGlirmiyvxatly 
ange With the upper Edge of che Raid Valle, ae which 
Glas Will hen, ih Time of -ObſervatiolipeaRtagl iNtdmitie- 
ted Spot on d round black Spot made im tie Horzzon Vame : 


This is uſeful When. * Edge of the'StaQoWw renocted froth 


te Shade Vane is hb ery _—_ the Spdt bei 
lfcernable Wen dne he ba 
det hl Pur of te Shade Vane; Which id rt ight againſt 


De Middle or Center of the Glaſs, to the Degrees on the 


ſttle Arch; and then eauſe che emighted ot of the 
Glas 10 lie on the black Spot⸗6r Cirele on dite Forzren 
Vane ; at the ſame Time look for th& Horiok th 
I; as before Mrected, in Page 166 5 fe you will the fob- 
ſrving by: this Glass in the V are) che true Oomptembnt of 
he Surf's Akitude, or ne Diſtanee" a : * eren Nt 


1 
8 K il 
1 mY 10 NNE 1M T 2192 
why Ag L f. „ 110 „ 2b 30 þ 1151 MW * 0 t | 


zi mots * r 
| 'tonfits 0 res Parts tlie 

veable A is the Seele n 
preateft ; on which is a Handle to held it by, in Tn 


* 5 On 


ement of 


The Maker ir _ 


. fig na" 1. N OSN 


*\ 
— 


. nnen is to pe ſet to the Day of the Month whet 
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On the ſoreſide of which, in the outermoſt Circle, are 
ithe twelve Months, and each Month ſubdivided into its Mt 
reſpective Days; they are counted towards the Left-hand, ine 
From the Tip or nearly ſo, when you hold it erect by the Nee 
Handle, and marked with their Names, or the firſt Letten MW! 
thereof; as Jan for January, Feb. for February, Mar. for N 
Aarch, &c. Within the Circle of Months is a Circle be 
| divided ints 24 equal Parts or Hours, each Hour divided Wu 
into Halves and Quartes 4 uſed to hd, the Time of F ull 
Sea or High- Water. 10 
On the Back · ſide of this Part, are 5 32 points of the 
Mariners Compaſs, South uppermoſt, and Eaſt on they, 
 Leftband +: To each Point is ſet the the Declination of the 5 
North Star, above or under the Pole ; Which is known dyn 
Und for Lader, Abo. for Above. * 
Formerly there | was made two Sorts of Nocturnal 
one for: the Great Bear, the other for the Little Bear: 
Thoſe made ſor the Guards of the Great Bear, or Charles 
Hane, commonly — the two Pointers, have Februar, 
at the Top; but Thoſe. e for the Guards for the Little 
Bear, have April at the op: But they are now made for 
both Bears in one Noct * and are known by in 
either two Circles of Months, marked GB and LB; 
two ſhort. Teeth or Indices, proceeding from the — 4 0 
le Part of it, marked GB, and LÞ; ſignifying Gre 
3 or Little Bear. | 
d. Nhe ſecond, . middle Part bath two Circles 
©] 3 che autermoſt.is divided into the 29 Days and a half o 
abs Moon's Age; the. innermoſt is divid into 24 eq 
Parts or Hours, each Hour fubdivided into Halves and Quar 
ters ; this Part hath a Tooth, or ſhort Index proceeding 


from i, with the Edge continued in a Right-line from th 


— : Some have two Indices, marked G on one, and 

nl other; G ſtandeth for Great Bear, and L for * 
Bear 3 eos the No anne 
e for eiter. si s „ of He 


CT i? 
- — 1 
Ss 


* F - F 
ti 0 i SS of 
2 Be. 4 
- : 


. 
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e 3. The third and moveable Part is called the Index; 
) its Wit is uppermoſt on the Fore ſide of the Inſtrument, hav- 
and, Ing one Edge proceeding in a Right-line from 
7 the Center, (which in Time of Obſervation) muſt be turned 
to the Guards: Through all three Pieces, in the Center 


tters : 

for Ii the Inſtrument, is a Hole, through which you are to 

cle ee the North Star, when the Index is turned to the 

vided WY Guards. r gets — 

1 The Uſe of te NO CTU RNAL. F 

| e IP 1 3 l 

1 dhe pY it may be found the Hour of the Night, the Bearing 

of the of the Guards, and the Declination of the North Star 
tom the Pole; hy which may be found the Latitude, as 
hall be ſhewed in Order. N Nea 
mz 3 . 9 # * * g he \ | ' 1 
e If the ee, de) ill wat," 


the Day of the Month; where it is to he kept, ell 
ole then taking the Handle in 


being Obſeryation//is ended; then taking the Handle 
B; r Hand, with the Fore-ſide towards cu, and hold- 


g it uprights (Which you may diſcern when you do ſa, 


on Top of the firſt or great Fart of t 
oturnal) Jook, eh che Hole in the Center for tt 


ee 
; at e of the long Index ich pro- 
IF. 5 — | 88 ü 

ne Time the North Star throu 


Index ſhew * ef the 


that Hole; then wil 
ig on the ſecond, er 


idle Fart. | / ON 7 1 — . 
os | | + 7, | 
2 * \ 6 S 
| & #- '/ * 9 | 
— * W 
7. 3: * 26 9 
829 * 47 
: — 44 * 
ME ee . The 
1 4 7 
3 Ti: 


£3 


nter to the Guard, ſeeing at the 


. 4 Rn — 
* Cas iN br. - 
132 — = 


- => 7 pI 
2 N 
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2. To find the Bearing of the Cuards, either” of the 
Little or Great Bear; that is, upon what Point of the Com- 
raſs they are, and thereby the North Star's Declination 
from the Pole. I we T ; 512 id | ' 
1, Having obſerved all the particular Directions as be- 
fre, in finding the Hour of the Night, you muſt fee the 
North" Star through the Hole, and the Guards by the Edge 
the long Index. | ane 
2. Then look. on the Back- ſide of the Nocturnal, what 
foint of the Compaſs ſtandeth againſt the foreſaid Edge of 
he Index which is- the Bearing of the Guardt; and at the 
ld Point of the Compaſs is figured the North Star's Decli- 
tion from the Pole at that Time, either above or under. 
Nate,” As the Nocturnals are made to fit the Old Stile, the . 
ex muft be adjuſted, in all Problems relating to Time; by 
ing it Eleven Days backward from that of Obſervation: : 
Example 1. The 31/4 of December, or the 20th, O. 8. 
ix of the Clock in the Morning, obſerving the Pointers 
t Guards of the Great Bear by the Edge of the Index: I 
mand their —_—_— and Declination of the North Star. 
Right againſt the Edge of that Index you obſerve with, 
"nd on the Back-ſide of the Nocturnal, is 8. W. by S. the 
eint of the Compaſs required; and on the ſaid Point f 
te Compaſs is 2d, 33m. und. ſignify ing the North Star is 
ten 2d. 33m. under the Pole, in the Circle marked: G. B. 
Example 2. The 5th of March, or 24th of Feb, O. &. 
obſerve! (according to the Directions before given) at 
en of the Clock in the Evening, the Guard of the 
e Bear by the Edge of the Long Index: I demand their 
karing, and Declination of the North Star 
deeing the North Star thro' the Hole in the middle, ang 
Cuard of the Litile Bear by the Edge of the Long Index, 
ote always that Edge reſpetting the Center of the Iaſtru⸗ 
nt) and the Index cutting Seven of the Clock chen on 
Back ſide of the Nocturnal, and againſt the ſaid dge or 
e Index, is N. E. the Point of their bearing ; and om 
d Point is figured od. 35 m. Abo. which ſigniſieth tha 
Worth Star is then 35 Minutes above the Pole, ia the 
2. Wecle marked L. B. | 


8 3 70 
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3. To find the Moon's Southing by the Nocturnal. 

To do this, look the Moon's Age in the outermoſt Circle, 
on the Middle or ſecond Piece on the Nocturnal; and 
right againſt it in the inermoſt Circle of the ſame Piece i 


Example. If the Moon be 19 Days old, I demand Be 3 
 Southing ? (ER YT. einat 
Right againſt 19, in the outermoſt Circle, is almoſt 3 W® Di 
in the innermoſt Circle; which is half an hour paſt Three 
of the Clock in the Morning nearly, the Time of thei. E. 
> *Moon's coming to the South. 1 1 wh 
181 iar Lane 1 OCT. 
44. To find the Time of Full Sea by the Nocturnal. . 1 
1. Set the ſhort Index of the middle Part which ſtand i th 
at 12, to the Time of Full Sea, on the New or Full Moo em. 
(for the Place propoſed) in the innermoſt Circle of the grea "Bi 
Piece. | : EY 4 1 75 hf 10 
2. Keeping; that there, bring the long Index to th ubtr 
Moon's (Southing, or) Age, on the middle Piece. 
3. Then right againſt the leng Index, and in the inner Kems 
moſt Circle on the great. Piece, is the Time of Full Se 
required. | | | | | Ex 
| 8 | 6 Co 
Example. The Moon i 19 Days old, I demand be & 
Time of Full Sea at Graveſend * | | - ad. 
1. Bring the Index of the middle Part (which ſtands ¶ ¶ ©: 
x2) to 1 4 Hour, which is N.N.E. and S. S. W. the Poin demal 
of -ompals making Full-Sea at Graveſend, UN. the Ne. 
and Full Moon) in the innermoſt Circle of 24 Hours on To th 
great Piece, keeping that faſt there. Add i 
2. Turn the long Index to 19 Days (the Moon's Age, 9 
um i 


to 3 4 Hours the Moon's Southing) on the middle Piece. 
3. Then right againſt the long Index, and in 
innermoſt Circle (on the great Piece) is 5 Hours, th 
- Time of Full Sea, or High- Water in the Morning, 


® 
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| 5. To find the Latitude by the Nocturnal and Fore-ſtaff. _ 
ircle, 1. Find the North Star's Declination from the Pole, by 

ang obſerving with the Nocturnal, as directed in Example 1, 
ce ner 2, of the ſecond Uſe, in Page 171. HEY 
2. Then (at the ſame Time with a Fore-ſtaff, take the 

Altitude of the North-Star. ie 

7 % 3. If che North Star be above the Pole, ſubtract its De- 

dination from (if under, add to) its Altitude: The Sum 

t 3 „Difference is the Latitude required. 1.88 


Example, Suppoſe the 7th of March, or 24th of Feb. O.. 


f the | 
| t Seven of the Clock in the Evening obſerving with the 

Nocturnal, you find the Guard of the [ittle Bear to bear N. 

L. which is od. 35m. above the Pole; and at the ſame time, 
tand the Fore-ftaft, find the Altitude of the North Star 42d. 
oo om. I demand the Latitude of the Place? 5 

Way : | N © EY 
Nei from the Altitude of the North Star 42 10 
ö btract its Declination above the Pole — o 35 
nner kemainder is the Latitude required 1 41: 35 North 


Example 2. The 31ſt of December, or 20th O. S. at Six 
Clock in the Morning, obſerving with the Nocturnal I ind 
he Guards or Painters of the Great Bear SW. by S. which 
% 24; 33m. under the Pole: and at the ſame Time, by the 
ſore · ſtaff, find the Altitude of the North Star 45d. 22m. I 
lemand the Latitude of the Place of n 1 


45 2.22 


| To the Altitude of the North Star 


x Add its Declination from the Pole under — e 
. Fur is the Latitude required —— 47 : 55 Noth 
5 th J 1 The Deſcription and Uſe of Gunter's Scale. 


p - 
* 


HIS Inſtrument for its quick and eaſy Diſpatch of 
* | the moſt common and uſeful Proportions, deſgryes. 
2 . ; | 8 as 4 
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as generally to be known in its Uſes, as by its Name \ 
On that Account we ſhall firſt give a Deſcription thereof, 
and then with as tnuch Clearneſs and Brevity as. poſſible 
its manifold Uſes,” ITY O96 u „ee . 2 51 203 bee 

1. Grunter's Srale (ſo called from Mr. Gunter, its fir 
Contriver) is uſually made of Box Wood, commonly tut 


Feet long, and one Inch and a half broad; on which “ 
placed the Lines or Scales of Numbers, Sines, TangentsM . 
&c. There are two Sorte, the Long or Flat Gunter, and on 
the Sliding-Gunter : On both Sorts are the ſame Lines 6 , 
though differently uſed; the firſt Sort with the Compaſſes Ml.” S 
me Eee BY SHOE ENS 07H ACOLS SOSTO 017 
2. The Lines generally ſet on Gunter's, are eight, and 
have their Names at the Right-hand End thereof, undet mY 
6ne-another, thus; Sine Rumb, Tang. Rumb, Number in 
| Sines, Verſed Sines, Tangents, Meridian (for Meridiona ne. 
Parts) and Equal Parts. n Hu 
3. The Sine Rumb, and Tang. Rumb, are both Points o Tent 
the Mariners Compaſs; the firſt is figured from the Leſt abe 
hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and Note 
at which is a Braſs Center- pin; the latter is figured thus, 1 


2, 3, and 4, at the ſaid Center-pin; and thence back agai 
towards the Left-hand with 5, 6, and 7 ; each Point in both 
Lines (where it can) is ſubdivided into Halves and Quarters 
Theſe two Lines are only uſeful in Navigation. 

4. The next under Tang. Rumb, is the Line of Num 
bers, figured thus; near the Left-hand End it begins a 
1, and towards the Right hand is 2, 3, 4, 5, 6, 7, 8,9 
then 1 in the Middle, at which is a Braſs Center-pin ; going 

ſtill on 2, 3, 4, 5, ©, Fa L, 9, and 10 at the End, where 
is another Center-pin: This Line is of general Uſe, and 
requires the larger Account; wherefore take theſe thre 
following Notes for the Line of Numbers. 


Note 1. All the Figures on this Line may be taken ſing! 
they fland ;. or be increaſed, or diminiſhed at Pleaſure 
7 it be in Decuple or Ten fold Proportion. That is, the 
firſt 1 may be counted fot 1, or 10, or 100, or 1000, Ce 


23s" ee pe Rasi! I "hy 


hen the next 2 is accordingly 2, or 20, or 200, or 
00, Sc. Again, the firſt 1 may be reckoned fo t 
ſenth, or 1 Hundredth, or for 1 Tpouſandih Part, c. 
hen the next 2 is 2 Tenths, or 2  Hundredchsz: op 2 
houſandth Parts, Ge. 

$ that if the firſt 1 be Atme 1. the middle; 1 is 
en 10; and 2 to its Right-hand is then 20, 3 is 
„ 4 is 40, and 10 at the End is 100. Again, if the 
| x be counted 10, the next 2 is 20, 3 is 30, and 
on, making the middle 1 now 100; the next 2 is 
o, 3 is 30% 4 is 400, and 10 at the End is no- 
2 

In like Lemme, if the firſt 1 be 3 for I Tenth 
rt, the next 2 is 2 Tenths, and the Middle 1 is 
; and the next 2 is 2, and 10 at the End is now! 10, 
ain, if the firſt 1 be counted for 1. Hundredth Part, 
next 2 is 2 Hundredth Parts; the Middle 1 is now 
\| Hundredth Parts, or 1 Tenth Part; and the next 2 is 
Tenth Parts; and 10 at the End, is now but 1 whole 
mber. or Integer. 

Note 2. 45 the Figures are increaſed, or ee in 
ir Value, ſ½ in like Manner muſt all the intermediate 
es or Subdiviſions be increaſed or . decreaſed : That 
if the firſt 1 (at the Left- hand) be counted 1, then 1 
the Right-hand of it — is 2; and each Subdiviſion 10 
ten them now is one Tenth part, and ſo all the Way to 
Middle 1, Which now is 10; the next 2 is 20. Now 
longer Strokes between 1 and 2 are to be counted 
m 1, thus It, 12, where is a Brafs-Pin) then 1 

I 53 (ſomething a longer Stroke than the reft) then 1: 

, 18, 19, and 20, at the Figure 2: And all the hw 
es between theſe longer are now each to be counted 
a Tenth Part; from the Middle 1 to the next 2, nc 
from whancs the longer Strokes between the Fi- 
es are Unite, thus 21, 22, 23, &c. to 3, which no 
zo; and the ſhorter Strokes between them, eac| 


ſhot 


is a Tenth Parts of an Integer; from 3, each: 
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uy Stroke (or little Diviſion) is five tenth Parts of an 
it n . | 
Again, if 1 at the Left-hand be Ten, the Figures End 
between it and the Middle 1 are common Tens, and the 1 
Subdiviſions (between each Figure) are Units, and from ng! 
the Middle 1 to 10 at the End, each Figure is ſo many and 
Hundreds; and between ' theſe Figures, each lon Min 
Diviſion. it Ten; and from the middle 1 to 2, each ſeſ fl 
Diviſion is an Unit; from 2 to 3, each leſs Stroke is two 7- 
Units; from the Figure 3 to the End, each ſhorter Stroke 
is fave Units. | 


Note 3. On the Line of Numbers may be counted a nd 
Number of any : Denomination ; whether Meaſure, aM" 2 
Inches, Feet, Yards; Miles, Leagues, &c. or Weight, WW" © 
as Hundreds, Pounds, Ounces, &c. or Money, u bo, * 
Pounds, Shillings, Pence, Cc. or Time, as Vea, here 
Months, Days, Hours, &c. provided always the Integer e tt. 
- divided, or ſuppoſed to be divided Decimally, or inte ay 

ens 1 7: \ | LT; * 
5. Next under Numbers in the Line of Sines, beginning 44 
at the Left-hand, and figured thus: 1, 2, 3, &c. to 10% nut 


they 20, 30, 40, Sc. to go, ending at the Right-handMW"'*r< 
where is a Braſs Center Pin: Theſe Figures never change 
their Value or Denomination, being here (and in all oth" - 
Liges under it) called Degrees. | ini 

| | the Beginning of this Line to 10 Degrees, eac 
Degree is divided into 12 Parts, by longer and ſhorte 
Strokes, making each 5 Minutes; from 8 to 20 
each ſmaller Stroke has 10 Minutes; from 20 to 30 Degrees 
each is fifteen Minutes; from thence to 60 Degrees, ſome 
ate twenty, but the moſt are thirty Minutes; and ſrom 64 
to 80 Degrees, each Diviſion is a Degree; 80 and go ara 
ſa near together, that they admit but of one Stroke be 
tyeen, which is for 85 Degrees. 
+6. Next to the Line of Sines, is the Verſed Sine lid 
beginning at the Right-hand againſt go, (in ther 
Ines) and from. thence figured towards the _—_— + 5 
0 a ö thus 07, 


n 
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this, 10, 20, 30, 40, Er. ending at (the Leſt - hand 
ure: End) about 169 Degrees; the Subdiviſions are thus; from 
; Fe 10 to 30, each is 2 Degrees ; from thence fo 90, it's 
from i ſngle Degrees; from thence to 120, it's half Degrees; 
any i ind from thence to the End, it's divided into each 15 
h JW Minutes, | | 
# 


two 7. Under Perſed Sines is the Liur of Tiigtnts, be- 
roke I inning at the Left-hand, as the Sines do; from thence 
dgured to the Right-hand, thus, 1, 2, Þ Hr. to 103 
ed ind ſo on, 20, 30, 40, and 45 at the Right-hand, where 
a little Braſs Center- pin, 1 and even with 90 
ight n the Sines; from- thence again it is figuted 50; 
, 70, 80, Cc. to 69; ending at - the Left-hand End, 
ears, chere it began at 1 Degree: The Subdivifions of this Line 
ever” the ſame as thoſe of the Sine, | 


8. Next to the Tin vente; and under ity iv the Lint 


ing Heridional Parts, beginning at the Right-hand; and 
10 Mb numbred thus, ro, 20, Jo, Ce. to the Left-hand; 
andere it ends at 87 Degrees. This Line, with the Line 


equal Parts under it, are uſed together, only in ers 
Wor's Sailing; the uppermoſt Line contains the De- 
dees of the Meridian or Latitude in a Adorcator's Chart; 


ad the lower is the Equator, and contains the Degrees 
| Longitude; 8 . 8 


9. Theſe eight Lines thus deſcribed; ate ſet on the 
"ding Guntery but not in the fame Order, being ſome 
n one Side, and ſome on the other: Alſo the ine of 
o ar Numbers, Sincs, and Tangents,' are ſet double, that 

one on each Side, as the middle Piece flides ; which 
dle Piece is fo contrived, to ip to and fro eaſily ; 


ines} ide out, and to be put in, any. Side uppermoſt; in 

üer to range theſe Lines together, or againſt one ano- 
er, moſt proper for ſolving. the 22 wrought by 
— Ot which this t Diſcription may 


R I. The 


e & ding 
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I. The Uſe of Gunter's Scale, bath fingle and ſliding, in 
Arichmetic. | 
I N order to a right Underſtanding of the Uſe of thi 1 
Scale, is's neceſſary to number well on it; that is, tf Div 
find readily a Place repreſenting any given Number, Point 2, 1 
or Degree, &c. but chiefly on the Line of Numbers I ſenti 
which 1s as follows. 


Fg : E. 
PROBLEM I. Ty find a whole Number on the Lin 

| p of Numbers. i T 

Rule UL O OK the firſt. Figure of the given Numbeſ Mido 

among the figured Diviſions. Tent 


2. For the ſecond Figure count ſo many Tenths ( Cente 
longer Strokes) from the figured Diviſion, towards u Flace 
Right-hand, as are Units in the ſaid ſecond Figure. 

3. Then for the third Figure, count from the laſt Tent Exc 
(repreſenting the ſecond Figure) ſo many leſſer Strokes (0 


Centeſms) as that Figure hath Units. For 
4. In like Manner, for the fourth Figure, count frofrigure 
the laſt Centeſm ſo many Thouſands (or leſſer Strokes) 1700 : 
are Units in it ; and ſo on, for more Figures, though fo 
Figures, or Thouſands, are as many as can well be diſcern — 
on a two Foot Gunter. | | Þint 1 
5. This done, the laſt Place is the Point where the pr. 
pounded Number is repreſented, As PRC 


Example 1. To find the Point in the Line of Numbe | 
3 that doth repreſent 12? L H! 
According to the Rule above, I take the Diviſion be 

the Figure 1 (in the middle of the Line of NumbenFc. that 

for the firſt Figure of 12, the propounded Numbeſches, 
then for 2, the ſecond Figure, I count 2 Tenths (or long Time 

Strokes to the Right- hand) from the ſaid Stroke at 12 ; 4 So tha 

this laſt is the Point repreſenting 12, where (moſt commonÞa!s, be 

is a ſmall Braſs Center-pin, being oft in Uſe. id bein 
| | | | ExanFs Line 


* 


— 


* 


e Mariner's Compaſs Refified. 179 
Example 2. Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found? 


i The firſt Figure in the Number 22 being 2, I take the 
(M0 Diviſion at the Figure 2 for it; and for the ſecond Figure 
a 2; I count 2 Tenths onwards ; and that is the Point repre» 
ſeating 22. | F. : | 


Example 3. I deſire to know the Point on the Line of 
Numbers, that repreſents 144. & 5-28) 
The firſt Figure being 1, I take the Diviſion at the 
Middle 1 for it; the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 4 
Centeſms farther, for the third and laſt Figure: This laſt 
Place-is the Point repreſenting 144. | n 


* 
all 


Example 4. Let it be required to find, on the Line of 
1 Numbers, the Point repreſenting 1728 7 


For the firſt Figure 1, take the middle 13 for the ſecond 
Figure 7, count as before, enward, 7 Tenths, and that is 
1700 : then for 2, the third Figure, count 2 Centeſms from 
the laſt, and it; repreſents 1720 : laſtiy, for the fourth 
eure 8, eſtimate 8 thouſand Parts from the laft : This 
foint laſt found, repreſents 1728. þ 


PROB. II. To find a Fro: er broken Number, on 
- .  - the: Line of Numbers. . + : | 


HE Fractions to be found on this Line muſt always 
— as theſe, . 1, 01,1001 , 
c. that is, 18 783, 15955 18, 427% is; Ce. either of 
ches, Feet, Yards, Miles, or the like; alſo in Weight, 
Time, or any other Denomination whatſoever. 
So that all other Fractions muſt. be reduced into Deci- 
als, before they can be found on the Line of Numbers; 
& being ſo reduced, they are expreſſed and found upon 
is Line as whole Numbers by the Rule in Problem I. and 
I no Example. * 2 LY 
| 2 


* 


2 4 - 
* > 1 = fe 4 
i d * 
2 2 To 
4 " 5 K * 1 N "os; 
* 
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| PROB. m. To eg Haute „ * of 


$7) Ng 
The” R v LE is, — 
* ri is to the Multiplier, ſo is the Multiplicand to = Fn 
We i, . oo 
w to work Or any roportion on the Gunter 
this is a General Rule. HA * ; ; 
1. Extend the Compaſſes from the firſt Term to the 5! 
fecond Term. 
2. That Extent laid the fame Way from the third 
Term, will reach to the fourth Term, or Thing required. 7 
vo, 


By. the Siding Gunter, thus ; 


1. Set the firſt Term, counted rf the liding or middle 8. 
pay right againſt the ſecond Ferm counted on the fixed I den 


x” 2. Then ſeek the third Term, (always on the ſame 
Piece, the firſt Term. was counted) and againſt it on the pg 
other Part is the fourth Term, or TRY required, ' 


r — 


Example 1. What is the Product of 8 ultiglied by 4 ? 


The Analogy or Proportion is this: As 1 is to 4, ſo h 
8 to the Product, 
Or, it's thus: As tis to 8, fo.is 4 to'the Product. 


1. By the Gunter with Compaſſes, thus; 


end! the Compaſſes from 1 to 4 ; that Extent lai: 
from 8 (che ſame 


ay) reacheth to 32, the Product of 8 
multiplied by 4. 


Or the Extent from 1 to 8, being laid from 4, reache 
e the Provult's bltee rn 


* 


* 
5 * & & 
x * : 


- 
E + — 4 * — 4 


2. By the fiding Gunter, thus ; 


e of Set 1 at the inning of the middle or fi iding pie 
night againft un Beg ms ed or outſide Piece; oy 


— on the firſt, is 32 on the ſecond, the Produd 


require 


| Or (ſet as before) t ink 8; then anſt on the firſt, 
| the (nevi in, beſo 8 


whe . 
—— to eee it by, is me 
EF 115 — 


tba! 1. By Gunter wich Cn it's 9 5 5 


red. , The Extent from t to 5 being laid from 1 6, reacheth to 
J e Produtt requires, n 


2. By erde, tbus ; W 
ie Set I on the middle Pi iece, the outſide 


Pi 
den againſt 16 on the firſt, is 80 AP ſecond, the Product 


4 before. 


16, multi K's 
: As is r ſo 


PRO B. IV. To perform Divifon by the Live of Munde, 
The Rule or Proportion js this; 
105 the Diviſor u 40 %z\ & is" the Dividend ts. the 


Quotient. 


| Example x, XD an eme, 
by Pat ecke Quotient | 


a 


ci wen 64 
Ms 2, By 


b Marines Compaſs RH! fr 
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2. By the ſliding Gunter, thus; 
Set. 4 on the outſide Piece, a ib. on the middle 


Piece; then againſt 64 on the is 16 on 455 Second; Piec 
; which is the Quotient as before. : | - X Arco cond 


 Sranple 2. How often is Bits HY in 17287 
To do this, the Proportion is thus: As 144 is to 1, 0 PR. 
is 1728 we Anſwer: *© P. 


1. By Gunter with Compaſſes, chus 3. "iu 


© The Extent from 144 to 1, reacheth eee 125 
the Quotient ang Anſwer 3 


nr 
2. "By the ſliding Canter, 8 3 
Set 144 on the outſide Piece, 11 4. 1 on the ad 
Piece: then againſt 1728 on the firſt, is 12 on the ſecond, wil 
which is the Quotient,as above. | 


Into 1 


P ROB. ve Dol reduce 4 Vu ar Fragtith 1⸗ 45 9. ecimal, * 
"by the Line of umbers,” © *. 
: 82 


2 


To perform. this, the Proportion is thus; 
AS the Denominator of the given Fraction, is to its 
me ſo is 120 the Decimal F ration required, 


, Suppoſe! it be required to reduce 50 wk 1 f 
F. raction, into a Decimal Fraction? x Pr 
eaſe : 
Note, A Decimal Fraction hath for its Denominator a +: 
| Unite, with as many Cyphers as its Numerator hath Places | 
and the Proportion to find the Numerator is thus; As 4 
is to 3, ſo is — nnn | 
required. pn 13013 det 2 
- a 
I. By Gunter with 8 thus; r 


The Extent from 15 to 03 reach 
1 to 0 75 or 3453 


ad Frabion ſame Wy) 70 11 


e 


a 
3 


ſo 


125 
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2. By the ſliding Gunter, thus; ne N 
Set 4 on the outſide. Piece, againſt 3 on 92 middle | 


piece; then againſt 1 on the firſt is 75, or 188 on the ſe- ; 
cond, the Decimal Fraction required to be found ': 80 that 
757 Or 1885 is equal in Value to 1. > af? 


PR 0 B. VI. 07 Continual Proportion, or "Come 


Progreſſion ; which is unto two given Numbers, to find 
a 3d, 4th, 5th, &c. Numbers in a continual or con- 
tinued Proportion, by the Line of Nun e 


- The Analogy by which it is effected, is this THY 


AS the firſt Number given is to the ſecond, ſo is the 


idle 
ond, 


mal, 


Y fron 
os 


ſecond to the third; and ſo is that. third to 2 fourth, | 
dſo i is that 5 25 to a fifth, Se. | 


Example. Le the two Numbers given be 2 . 


nto which it's required to find a third, fourth, Qc. Pra 


ortional. 


For the Nen bf "the Rule is IP ; 
As 2 is to 4, ſo f is 4 to a irc, and ſo is ayes x to 2 
Wi Sr. N 


185 | 1. By Gun with Compaſs, thu In. 2a] 


w 


8 By es © ce hun 1215 17. 


* 2 on the middle Piece, to 4 on the outſide piece ; 

ainſt 4 on the firſt;/is 8 on the ſecond, for the 
100 roportional; and againſt 8 on the firſt is 16 on the 
ond, the fourth Proportional; and in like Manner againſt 
is 32, the fifth Proportional, as was required: And lo, 


for more, 
M 4 no. 


4 


Fu . 
1 — 3 4 8 " 
* a. 1 
1 N * 
1 u 3 4 4 
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P . O B. vi. Of the Rule 4 2 45 a Fg or thru 8 
utbers given, to 46 fow in g et roportion, 
"Few Line of Number. 2 ore: 


The Analogy whereby this is performed, is bus k 


A the firſt Number is to the ſecond, ſo i is the third tg e 
the fourth Number required. Yes 


Example 1. If the Diameter of a Circle be 7 Inches, M 7 
and the Circumference thereof 22, what is the Circumic- W way 
rence of a Circle, whoſe Diameter is 14 Inches? Ter 

To perform this, n it is 
is ano 0 Circymference required. Pow 

1. By Gunter with Compaſſes, thus; 

The Re from 7 to 22, (laid the ſame way) from I 

14, Will reach to 44, the Circumference af the Circle the 
nt, e 14 Which was required. 
Se 


2. By the ſiding Gunter, thus; p 

bet y on the. middle Piece, 3 inſt 22 op the ouftde f 
Piece ; then againſt 14 on the firſt, is 22 on the ſecond, p 
which i is the Circumference, as above. J 
"Example a. H the Circumference af a Circle be 3.1 
8 IA + what will the Dippaernl 


— Gi 
1 ane A e 


Daene requires 
1. By ee with Compal, thus ; 
The Extent nne Th 
the Diameter required. e 
n ue e 3. By the ed due . 116 


date KEE then api. 4 on 8 „is * ts 


Which is che Planet! fed a6 ., 
0 Not 
40 ¹ | > bh 


eee ReBlifed. 
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Fee Note, In the Rule e Three Dire#, if the thick Numb 7 4 | 
Ir greater than the juſt, then will the fourth Number be 
greater than the Leone But if the third Number be leſs 
than the firſt, then the fourth will be leis than the (capa... 


Example 3. If 30 Acres of Land be worth 2 bp Pounds 1 | 
Year z how much a Year will 54 Acres be wo | 


nes, To do this, or any Queſtion in the Rule. of Three, al- 
ake- Wl ways in the Proportion, let the firſt and third Numbers or 
Terms be of one Kind or Denomination; and then thus. 
, fo LO OI is hd ſo is SEAGRINE 
0 241802 


| Dy ths Conte lth Compaſſes, bs i 
rom The ie from 39 to 25, reacheih from 50 to 945; 4. 
rele, the Yearly Rent required. . 


2. By the ſiding Gunter, it's thus LR i 
Set 30 againſt 25, then e e i e 40 2 
the ſecond, as before. 


By this Time, the Reader is, we A b well. a& 
quainted in the way of working 2 Proportion on the Line 
of Numbers, with pall sor Without, that it's a needleſs. 
Thing to expreſs it in Words, being ever the ſame: We 
mall 3 for the future ſet down 1 1 ſeav- 
ing the manner of ite ration to Pragtice,, except” in 
Caſes where the working der from what went beton, 


exo VIIL of the, Rule Pine, 1 Py 
> 145 Three Numbers given, to ourth in an, Tons: 
2 or in the aku 105 5 _ by t 
Line of Numbers. | 


15 this Rule you W the third Number. be. 
: he e Day then” Wh II: 


5 * - 
4" il 
# 77 N — 28 
* ; be. 
©. *; 
4 * 
_— 
1 * +. * 1 
* th 
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If the third be leſs than the * the fourth is to be 
greater than the ſecond. | 
3. And to reſolve Queſtions in the backward Rule of 
Three, the Proportion is thus; 
55 the third Number is to the PO. ſo is the firſt to 
the fourth. | ; 


Rank: If 72 Pioneers make a Trench in 48 Hour, 
in how long Time will 54 Pioneers make it ? 


By the Directions above, this is the Proportion: Ay 
54 Men is to 48 Hours, ſo is 72 Men to 64 Hours, the 
Anſwer to the Queſtion : From whence * may conclude 
that 54 Men will perform as much in 64 Hours, as * Men 
in 48 Hours. 


PRO B. IX. Of Duplicate Proportion, or three Num- 
bers given, to find a fourth in a N 85 20 80 by 
the Line of Numbers. | 


T HIS Rule is chiefly uſed in e 7 of Lines to 


Superficies, &c. wherein the firſt and * Terms 
are to be of one Kind or Denomination. 


Example 1. 


; . 


If the Diameter of a Circle be 1, and its 


Area or Content o. 78 5 39 ; what's the . of a . | 


whole Diameter is 147 1 
Fe perform this, the firſt and ſhiend Term (by the 
Note above) are to be Lines; that is, the Diameter 
ven, and then the Proportion is thus: As 1 is to. 14, ſo 
is 0.785 to fourth : Aud * ir that fourth to the es 
1 3 


Ty B dir 14 


x. * den with > and it's W 6. 0 
The Extent from 1 to 4 reacheth from 0.785 to 11; and 
the ſame Extent laid the ſame Way from 11, "reacheth to 
I 54s the Content required. 


8 SR + 7 


| 2. By 


Br 
outſic 
ſecon 


the C 


1 \ IX = 2 
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be By the ſliding Gunter, it's thus: 

; Bring 1 on the middle Piece, right againſt I4 on * 

of Ae then againſt o. 78 5 on the feſt, 1 is II on the 
ſecond 3 and againſt t1 on the _ is 1 $4 on 9 «RG 

to Ine Content as before. 0 


* 


ä Example ef + the Diameter _— A, FP I 75 3 
r3, area 38.5; what is the Area of a Circle, whoſe Diameter 
$12,? Anſwer 113. For, 

As 7 is to 12, ſo. is 355 300 66 and ſo is 66 to 11s the 
As Area required. 1 © nan 25 dx l. — 
ude Example 3. If the "ANON of a Circle be 1, and its 
len Wirea o. 78539: what is the Diameter. of a Circle, whoſe” 
rea is 154? Anſwer, 14 is its Diameter, 
In this the Proportion is of Superfices to Lines; which 
thus 3 As Area 0,785 is to. 8 188 ſo is the Square of 
Diameter 13 to e . 1. N. ſequired. ; 


1. By Gunter, N 8 it's thus; | 
s to The Extent from 0.785 to 154, reacheth from I | to 196, 
rms Mee pen wh of wy Diameter pa. oa 


Then divide the gos — I pea the middle = 

the Number of Places be odd; but if even, tho firſt 1) 

nd 196 into two equal Parts; the Foot of ofthe Gude, 
0 


e middle refterh Wat. 4, the We 
boſe Area, | * 54+, OF) 7922 900 110 


2. By © Mit ding Gunter,” 7 . ” y py 
4, 10Y Set 0. 785 againſt 154 and againſt 1 on the firſt, is 

ntent 0 on the ſecond; then find 2 middle horns * and 
Pe, which is at 14, the Diameter as before Stores 


54 Example-4. The Diameter of «a Circle” wells n I, and 
Area o. 785; what is the Diameter of a Circle whoſe 
th to is 113? Anſwer, 12 is the Diameter required. 


| For as 0.785 is to 113, fois 1 to 144 ; the middle be- 
2, By Feen it and 1, is at 12, the Diameter required. + 
f PROB. 


18% The Mariner's Compaſs ReBifed. © 
PRO B. X. 07 Tri plicate Proportion, or e Nun E 


of 2 Pound, which is the 


| Piers, a againſt 13.5 on the firſt i is 20. f on the ſe 


© bers given, to find a aul in a {FIGS * Wl of P 


" the Lime of Numbers. in 
T HI 8 problem ee the en of Link 488 

Solids, and the contrary ; in which always make the i of a 
1 and ſecond Term to be of one Denomination. _ 


Example I. If an [Iron Bullet 1 1 9 Pounds, and its M Pour 
Diameter is 4 Inches, what is the Weight of e Ince weig 


Bullet whoſe Diameter is 6 Inches. Fe 


To perform this, the firſt and ſecond Terms are to be ſind 


Lines; that is, the given Diameters ; 3 and then the Propor - Nin th, 


tion is thus: the I 
As 4 is to 6, los g to 13.53 ad 10 13. 5 to 20.2 
and ſo is 20. 2 to 39-3 that is 30 P unds and 3 Tenth I. 9 
Weight Tegel. 


4 That i is, 1. By By unter wich Compalles, ne; 
"The Extent from 4 to 6 being laid three times from 9 75 


ou reach to 30 Pounds 3 Tenths, the Weight m_—_ 


Al, . By the /idiag Gunter, it's bs; 
Set 4 7 6, and againft g on the buff 1 


cond ; and againſt 20.2 on the firſt is 30.3 on the ſecond 
e as before. an 


EXampls 2. II an Tron Bullet, 1 Inch Diameter, we 
Phunds 051406 Parts; What is the Weight. of * 


whoſe Diameter is 4 Inches, it being of fatne Metal 
Anſwer, dd. Hat, . -en Nr 


"As 1 is to. 4, fh i 0.1406 00-0. e 
— and. Aenne nee 


133 39+ si 2 


ET 


zz C7 C 
9 * #3 


= Example 3: If a Gun 6 Inches bore require 21 Pound 
by WY of Powder, how much will ſerve a Gun 4 Inches Bore ? 
Anſiuer, Pounds 3. 25 Parts. 3 1 
or, As 6 is to 4, ſo is 11 to 7.3; and fo is 7. 3 to 
to 4.88, and fo is 4.88 to 3.25; which is Pounds 325 Bag 
the Wl of a Pound, or Pounds 7 4 of Powder. 5 
Example 4. If an Tron Bullet 1 Inch Diameter, weigh 
I its Pounds 0.1406 Parts; what Diameter ſhall that be, which 
ron weigheth 9 Pound of the fame Metal? Anſwer 4 Inches. 
For it's thus: As o. 1406 is to , ſo is 1 to 64, the Cube 
of the Diameter required ; then divide the Space between 1 
o be Wind 64 into 3 equal Parts, and the Foot of the Compaſſes 
por- Nin the firſt + Part from 1 reacheth to 4, the Diameter of 
the Iron Shot weighing 9 Pounds. 
0.23 8 | ; 
-oths Ml. The Uſe of. the Line of Numbers, commonly called 
Gunter's Line, in meafuring Super ficies, as Board, Glaſs, 
Land, &c. $5 | 
mol ROB. I. -The Length and Brradihb of any Square, or 
" Long-Square, Superficies given, to find the Area or 
= Content thereof,  _ 5 - 
* | n G2 t 1 1 - 
F HE Proportion is this; As 1 is to the Breadth, ſo is 
n thel* the Length to the Content. e 
he ſe ö 88 
:ond M Example 1. A plane Superficies, as a Board or Plank 
iven to be meaſured, the Breadth thereof is 15 Inches, and 
s Length 61 Inches; what is the Content of it? Anfever; 
15 Inches. * n 
For, As x is to 15, fo is 61 to 915 Inches, the Content 
IE al 
Note, Such as the Breadth and Length is, ſuch is the 
©.5bYontent 3 ſo that if the Breadth and Length be Feet, tbe 
ht teontent is Feet; if Perches, then Perches, &c. OR 
b 
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. 
© © 
. 
8 
1 —_— 
$-; 1111 
N 
” LA 
—— a N 
* 
wh © = 
oo 1 
1 1 5 - = 
=— - 4. 6-4 , 
— — K " 4 
ls "of 


thus: | 
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- Example 2. A Piece of Wainſcot, in Form of a Long PI 

Square, whoſe Length is Feet '15.5 Parts, and Breadth 
Feet 2.25. Parts; what is the Content? Anſwer, Feet 
34-87 Parts. For, As 1 is to 2.25, fo is 15.5 to 34.87, T 
that is, Feet 34 and 87 Parts is the Content. 


PROB. I. The Breadth and Length 2 4 Superficin * 
given in one Kind of Meaſure, to find the Content thereef in 1 
another Kind of Meaſure ? 1 4A 20 


T O do this, the Proportion is thus: As che require 1 
kind of Meaſure is to the Breadth, ſo is the Length to 20 
the Content deſired. | WES 


Example 3. A Plank or Board 15 Inches broad, 61 27 ] 
Inches long, I demand the Content of it in Feet? Anſwer MW Feet 
Feet 6.35 Parts of a Foot. For you muſt note, in a Foot 15 1 
Superficial, or a Square Foot, is 144 Square Inches ; and 
therefore the Proportion is thus: As 144 is to 15 Inches, ſol E 
is 61 Inches to Feet 6.35 Parts of a Foot, the Content. long 


* Example 4. A Piece of Land, in Form of a Long Square Parts 
whoſe Breadth being 30 Perches, Length 183 Perches 
what is the Content in Acres? Anſwer, Acres 34.31 Pars E. 


| Note, 160 Perches is an Acre, and the Proportion | who! 
thus: 
As 160 Perches is to 30 Perches, ſo is 183 Perches te 
ri; pb 34-31 Parts of an Acre, the Content of the Piece 
of d, | 


Example 5. A Piece of Painting, in Form of 2 Lon 
Square, whoſe Breadth in Feet is 3.5, and Length 21 Feet 


how many Square Yards is the Content? Anſwer, Yard 
8.16 Parts of a Yard. 5 | 


- Note, 9 Feet is a Square Yard, and the Proportion i | 


— As9is to 3-5 Feet, ſo is 21 Feet to Yards 8.16 Parts 
a Yard, the Content, PRO AN 
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PROB. in. Yhe N of See aim ts ths 


"ol Kind of Meaſure, and the Length in another ; ts find the 
Content in the greater Meaſure. 


v7, TO do this, the Proportion is thus As the greater Mea- 
ſure is to the Breadth, ſo is the Length to the Content 
required, 


fl Example 6. Admit a Board of 10 Inches broad, and 
20 Feet long, I demand the Content in Feet? Anſwer, Feet 
16.6 Tenths of a Foot. 2 
ured ll For the Proportion is thus; As 12 is to 10 Inches, ſo is 
h to 20 Feet to Feet 16.6 Tenchs. 


Example 7. If a Board or Plank be 15 Inches broad, and 
, 61 27 Feet long, what is the Content of it in Feet? Anſwer, 
ſiwer Feet 33.75 Parts of a Foot, or 334 Feet. For, As 12 is to 
Foot 15 Inches, ſo is 27 Feet to Feet 33.75 Parts. | 


* 


es, d Example 8. A Board 7 1 Inches broad, and 29 t Feet 


I lng, what's the Content in Feet? Anſwer, Feet 18.28. 
For it's, As 12 is to 7 x6, ſo is 29 188 to Feet 18.28 

quare Parts. 

ches 


Parts Example g. A piece of Land (in Form of a Long Square) 

, Wwhoſe Breadth is 30 Perches, and Length is Chains 15.25 
Links, (meaſured by a Chain of 4 Perches in 100 Links) 
| demand the Content thereof in Acres? Anſwer, Acres 


* 


to Acres 11.44 Parts of an Acre. 


Lon RN OB. IV. The Breadth of a Superficies given, 1 
1 Feet 


Yard Perch, amun Acre, &c. 


O do this, take this General Rule: As the Breadth is 


tion | to a Foot, a Yard, &c. ſo is a Foot, a Yard, &c. to 


IA nat Length which will make a Foot, a Yard, SCS. 
a ) 25 8 | ' 


7 
= 


ROT Example 


1.44. For it's, As 40 is to 30 Perches, ſo is Chains 15.25, 


find how much in Length will make a Foot, a Tard, a © 


- 
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_ Example 10, If a Board be 7 Inches broad, how much 
in Length will make a Foot ſquare ? Ax/wer, Inches 19.2 
Tenths of an Inch. | 

For the Proportion is thus: As 7.5 is to 12, ſo is 12 to 
Inches 19.2 Tenths in Length, which will make a Foot. 


| Example 31. A Plank 30 Inches broad, how much in 
Length will make a Foot? Anſwer, Inches 4.8 Tenths of 
an Inch. | | | 
For, As 30 Inches is to 12, ſo is #2 to Inches 4.8 Tenth; 
in Length to make a Foot. | 


Example 12. A Pane of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot 
Anſwer, 4 Tenths of a Foot. For it's thus; | 
As 2.5 is to 1 Foot, fo is 1 Foot to 0.4 Tenths of 2 
Foot in Length to make a Foot. 5 


' Example 13. A Piece of Matting being 27 Inches broad, 
how much in Length will make a Yard fquare ? Anſwer, 
48 Inches, or 4 Feet. For it's thus 

As 27 Inches is to 36 Inches, fo is 36 Inches to 48 
Inches: But if the Breadth be given in Feet, that is, if for 
27 Inches, it be 21 Feet, or 2.25 Feet, then it is thus; 
As 2.25 is to 3 Feet, fo is 3 Feet to 4 Fert in Length, to 
make a Yatrd' ſquare. | 


P ROB. V. The Diameter of a Circle given, to find th 


Circumference. 


THE Analogy or Proportion is thus: As 1 is. to 3-142, 
-= fois the Diameter to its Circumſerence. 

> Example 14. If the Diameter of a Circle be 15 Inches, 
what is the. Circumference of. it ? Anſwer,” Inches 47-13 


is 15 Inches to lan 47-13 


Parts of an Inc. 

For, As I is to 3.142, ſo 

Parts, the Circumiference required. | 

n PR OB. 


1 
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PRO B, VI. The Circumference of- a Circle being given, 
io find its Diameter, | | 


As 3.142, is to 1 3 to is'the 
Circumference to its Diameter. | 
Examp. 15. The Circumference of aCircle being. 44 Feet, 
what is the Diameter thereof; Anſwer, Feet 14, for its, 


As 3-142, is to 1; ſo is 44 Feet, to Feet 14 5 nagt. 


RO B. VIL The — of a Circle his 2 


to find its Area or 8 uper ficial Content. © 


T HE ripe is this : 


The Proportion i is thus: 


AS I, is to the Diameter; ſo is 0.7854, to a fourth 
Number; and fo is that fourth Number, to the Super- 
ficial Content required. 
Example 16, The Dane of a Circle being 15 Inches, 
what is the Content of it ? Anfwer, Inches 176.7 Parts. 
For it's as 1, is to 15; ſo is 0:8754, to 17.78 ; and fo 
IS 11. 78, to 176.7, * Superficial ntent required. N 


P R O B. VIII. The Circumference 7 a Circle being ofa, 
2 to find the Super fictal Content of a? \ 
AM ww 


** ; 7 


AS. 1, is to the Circumference 3 ſo is 607988; to 2 
fourth Number; and ſo is that fourth Number to the 
duperficial Content R 


The Propantidert is this : 


Example 17. If the Circumference of. i Circle be 44 


Inches, what's the Content? Anſwer, Inches 154.06 Parts | 


of an Inch. For it is, | 
As 1, is to 443 ſo is 0.07958, 10 3˙53 and ſo is 3˙80 85 
Inches 1 54.06 the Content required. 45 


„ ” 
4 
. 
— * 


Ill, The Uſe of the Line of Numbers in Solid" Meafure, ſd 1 


as Timber, Stone, Gauging, &c, i 


| | * 
PRO B. I. The Side of a Square Solid being given in 
| _ to find how much in Length will make a F 


THE jon is thus: As the iven Side is to 12, T 
1 ſo is 12 to a fourth Number; ſo is that fourth 
Number to the Length required to make a Foot Solid. in 


Example 1. A ſquare Piece of Timber, or Stone, whoſe] to 
Breadth and Depth are each 8 Inches; how much in Length T. 
will make a Foot Solid? Anſwer, 27 Inches, or 2 Foot 3 Le 
Inches: For it is, As 8 is to 12, ſo is 12 to 18? and foi 


18 to 27 Inches in Length, to make a Foot. 4 
FLORES 9 a is 1 

Example 2. A Square Piece of Timber, or Stone, whoſq wil 
Side is 2 Feet, of 24 Inches; how much in Length will it's 
make a Foot ? Anfeoer, 3 Inches. For it's as 24 is to 12M 17. 


ſo is 12 to 6; and ſo is 6 to 3 Inches in Length, to make] mak 
Foot Solid. FP 


PRO. II. The Side of a Square Solid given in Fu Part 
| „ (that is, the Decimal Foot, or a Foot dividu will 
; into 100 equal-Parts) to find how much in Length wil it's 2 
_ ©. make a Foot Solid. ; I 12 
iT HE Proportion is thus, As the given Side is to II. 
T fo is 1 to a fourth Number, and ſo is that fourt PR. 


Number to the Length required, to make a Foot ſolid. 


_. Example A ſquare Piece of Timber, whoſe Side I. 
Feet 1.52 Parts; how much in Length will make a Fed 
Solid ? Anſwer, 0.432 Parts of a Foot. For it's, As 1. en 
isto 1, ſo is 1 to 0.655 ; and fo 0,658 to 0.432 Parts of that 


Foot. 
PRO! 


V 
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ſuch PR OB. M. The Breadth and Depth of a Solid, whoſe two | 
| Ends are equal long Squares, being given in Inches or in 

. Foot Meaſures ; to f how much in Length will make C 

1 in Foot Solid? 


THE Proportion for Inches is thus: As 12 is to 

1 the Breadth, ſo is the Depth to a fourth Number: 

12. en: 

um As that fourth Number is to 12, ſois 12 tothe Length 
in Inches to make a Foot Solid. 

2, The Proportion for Foot-meaſure is thus: As 1 is 
choſel to the Breadth, ſo. is the Depth to a fourth (og 
enge Then ſay, As that fourth Number is to 1, fo is 1 to the 
oot Length in Foot-meaſure, to make a Foot Solid. 


Example 4. A Piece of Timber or Stone, whoſe Breadth 

is 11 Inches, and Depth 19 Inches : how much in Length 

whoſd will make a Foot? Anſwer, Inches 8.27 Parts. 44s 
h will it's as 12 is to 11, ſo is 19 to 20 And then 


to 1 17.4 is to 12, ſo is 12 W arts in of | 
mak make a Foot ſolid, 


Example 5, A Piece of Timber, in Breadth Foot 0.75 
., Parts, and Foot 1.25 Parts ; how much in Length 
wida will make a Foot Solid? Anſwer, Foot 106 Pas. > 
Iirs 2s is to 0.75, ſo is 1.25 to 0.948 Then ſay, As 


0.94istor, ſo is 1 to Foot 1.06 Parts i in Length, to make 
Foot Solid. 


PRO B. IV. The Side Soli. and Leng 
being vii arr Bb A " 


* . WHEN the Side is ven in Inches, and Length in 
— Feet, the Paper is thus: As 12 is 99 
A+. ven Side, ſo is r E _ 
5 of eee ln ett. 


RO! 


0 + 
* | 
* 8 
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2. When the Side and Length are both given in Foot- IC. 
meaſure the Proportion is thus: As 1 is to the given Side, Cont 


To is the Length to a fourth Number; and fo is that fourth E. 
Number to the Content required. © | \- +, Pad! 
e 
_ e 6. A ſquare Piece of Timber, whoſe Side i] Fo 
9 Inches, and Length 35 Feet; how many Feet of Timber hen 
is in it? Anſwer Feet 19.68 Parts. For it is, 27 4 
12 is to 9; ſo is 35 to 26. 3: and ſo is 26,3, to Feetiſ g, 
x9-00 Parts, t e „Ae 4-10-01 23040! ni At 
* "Example 7. A Piece of Timber 16 Inches ſquare, and 20 _ 
Feet long, how much is the Content? Anſwer, 50 Feet. 5 
For it's as 12, is to 16, ſo is 28 to 37.3: and ſo is 37.3 2 
to 50 Feet, the Content of the Piece of Timber. 1 8 
Example 8. A Stone, Feet 2.75 Part ſquare, and Fee 1 
7.50 Parts long; how much is the Content? Anſiber, Fee 
r ˙ » SS 
For it's as 1 is to 2.75; ſo is 7.50, to 20.6; and ſo * 
20.6, to Feet 56.72 Parts, the Content required. 12, t 
| | | h 
RO B. V. The Length, Breadth, and Depth of a Squar 1 20 
Solid being given, to find the Solid Content. Prop 


CO | F the Broadth and Depth be given in Inches, an is 1 
K >the Length in Feet, the Proportion is thus; As 1Wto th 
is to the Breadth; ſo is the Depth to a fourth Number Ex 
Then ſay, As 12 is to that fourth Number, ſo is thWlnche 
ngth in Feet, to the Content in Feet. Solid 
2. When the Length, Breadth, and Depth, are a As 
given in Foot-Meaſure, then the Proportion is thus: AWto In 
I, is to the Breadth ; ſo is the Depth to a fourth Number Dian 
And then again ſay, As 1, is to that fourth Number; Mis F 
zs the Length, to the Content in Feet. Anſw 
©. Example . If a ſquare Piece of Timber be in Breadt! Fo 
19 Inches, Depth 11 Inches, and 20 Feet long; how muc and | 
is the ſolid Content? Anſwer, Feet 29.023 Parts. make 
For ies thus: As 12, is to 193 ſo is 11, to 17.4. *** 
7 


| * 6 
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ot. fy, as 12, is to 17.43 fo is 20, to Foot * 03 N the 
ide, Content required. | | 
arthil Example 10. A Stone 20 Inches Ro 13 Lach 94. 
I and Feet 151 or 15 355 Feet in Maes” how much is the 
Content? Anſwer, Feet 27.5. - 

For it's : As 12, is to 20: ſo is 13 "io 21.67 Ad | 


ben; As 12, is to 21.67; ſo is 15 25,7 to * 5⁵ , 
27 4 Feet is the Content. , 


Feet Example 11. A ſquar'd Piece of Timber, Feet 1 . | 
feet 0.56 deep, and 36 Feet long; how much i is the Con- 

1 ent ? Anſwer, Feet 25:20 Parts, or 25 f Feet. For it is, 

5 As 1, is to 1.25 ſo is 0.56, to o. 7: And then ſay, As 


1, is to O. 7; fo is 36, to Feet 25.2 ber ee 
7˙3 required. * 


ROB. VI. The. Diameter of a. Cylinder being gau, | 
to find how much in i Length will make a Foot Solid? 1 
4 74 
J E the, Diameter be given in Inches, the Proportion 
is thus: As the iven Diameter is to 13.531; ſo is 
12, to a fourth Number; and ſo is that fourt Number, 
o the Length required to make a Foot Solie. 
guar 2. When the Diameter is given in Foot meaſure, the 
Proportion is thus: As the given Diameter, is to 1. 128 3 
an bis 1 to a fourth Number; and ſo, is that fourth Number, 
\s 1Wto the Length, which will make a Foot „ nor ed 3 ink 
mbe Example 12. A round Piece of Timber; or Stone, wy 15 
s thilnches Diameter; how much in Length will make a 5 
Solid ? - Anſwer, Inches 9.78 Parts of an Inch. For it's, 
re all As 15, is to 130% b is 12 to 10.823 and ſo is 10.82 
: Aﬀto Inches 9.76 parts, or 9x35 Inches : But ſuppoſing the 
mberDiameter of the ſame to be taken in Foot-meaſure, then 
r 3 Mis Foot 1.25 parts. Now how much will Pare a Fogg? 
Anſwer, Foot 0. £1, parts of a Foot. 8 
adi For it's thus: As 1.25, is 1.28: ſo is 1 to 0:902, , 
and ſo is o. 902, to Foot o. 8 dene or 122 Foot, to 
ene make a Solid Foot, 


Thel, „ ROK 
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PROB. vn. The Circumferenct of a Cylinder being piuen, 
to find how much in * make a Foot Solid ? 


WI HEN the Circumfetence is given in inchody! the 


Proportion is ; 


Number; and ſo is that fourth Number, to the Length 
to make a Foet Solid, 
2. But if the Circumference be given in F eden 
42 the Proportion is ; 
As the Circumference is to 3. 545, ſo is 1, to a fourth 
Number; and fo is 9 d to the Length, 
to make a Foot Solid 


Example 13. r round Ste or Tree, be 4 Inches 
about ; how much in Length will make a Foot ? Anſwer, 
Inches 11.22 Parts. For it is, 

As 44, is to 4334 fois 12, to 11.6 z and ſo is 17.6, 
to Inthes 11.22 Parts of an Inch, or 11 758 Inches. 

But ſuppoſe the ſame was meaſured by Foot-meaſure, 
and the Circumference found tobe Feet 5.67 pars ; how 
much in Length will make a Foot ? Anſiwer, bot 0.935 
parts. For it is thus; 

* As 3-67 is to 3.545, ſo is 1 to 0,966 ;\ ae 
tw Foot 0,935 perts, or 7555 Foot. 


| PROB. VII The Diameter and Lingeh of a Ge p 


given, to find its ſelid Content ? 


3. JJ HEN the Diameter is given in Inches, and Length | 


in Feet, the 1 ater hs is thus, 

* 4 13.531 is to the 

— 4 and ſo is that fourth Number to che Solid 
Oontent in F ect. 


'2. If the Diameter and Length are both given in Foot- | 


meaſure, then the Proportion js thus ; 


As the Circumference, is to 42. N. ſo is 12 to a fourth 


iameter, fo is the Length to a J 
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As 1.128, is to the Diameter, ſo is the Length to a 
fourth Number; and ſo is that fourth Number to the 
Content required. | 

Example 14. A round piece of Timber 10 Inches thro? 
and 30 Feet long; how many Feet of Timber are in it? 
Anſwer, Feet 16.38 Parts. For it's, as 13-531, is to 10% 
ſo1s 30 to 22.16, and ſo is 22.16, to Feet 16.38 Parts of a 
Foot, or 16 2 Feet. | 

But ſuppoſe the ſame Piece meaſured by Foot-Meaſure, 
then its Feet 0.83 Parts through. And the Work is thus : 

As 1.128, is to 83 or 0.83 ; ſo is 30 to 22.16; and fo 
$22.16, to Feet 16.38 Parts, or 16 144 Feet, as before. + 


PROBLEM IX. The Circumference and Length of @ 
Cylinder, given ; to find the Solid Content ? 


11 F the Circumference be given in Inches, and the 
Length in Feet, the Proportion is thus: As 42.54, | 
is to the Circumference ; ſo is the Length, to a fourth 
Number; and ſo is this fourth Number, to the Solid Con- 
tent in Feet, | . 
2. When the Circumference and Length are both in 
Foot-Meaſure, the firſt Term being 3.545 (inſtaad of 
12.54) the former Words will ſerve. | 8 * 
2 15. A round Stone, or Tree, being 30 Inches 
about, and 25 Feet long ; how many Feet Solid are in it? 
Anſwer, Feet 12.43 Parts, For it's thus, As 42.54, is 
to30z fois 25, to 17.63 ; and fo is 17.63, to Feet 12.43 
Parts, or 12 444 Feet. | | 
Now the Compaſs about being taken in Foot Meaſure, 
s Feet 2.50 Parts; And the Proportion is, As 3.545 is to 
2.50; ſois 25 to 17.63; and ſo is 19.63 to Feet 12.43 
Parts, or 12 783 Feet, as before. . 
Note 1. When Timber tapers, that is, bigger at one 
nd than the other, it's uſual to take the Breadth and | 
in the middle of its Length, and by them to meaſure the. 
piece as if it were both Ends of a Bigneſs, DS 
e Nite 


N 4 


wo c 
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Note 2. The Proportions for Foot-Meaſure, are the 
fame when all the Dimenſions are taken in Inches; only 
then the Solid Content found, is Inches. 

Note 3. The Solid Content in Inches divided by 1728, 
the Quotient is Feet ; but if divided by 282, or 231, the 
firſt is Beer, and the latter is Wine Gallons : And how to 
divide by the Line of Numbers was ſhewn in Problem IV, 
of the firſt Uſes, of the Gunter in Page 181, 


PROBLEM X. The Diameter of a Coſt at the 
Head, and Bung, and 'alſs its Length being given in 
© Inches ; to find its Contents in Gallons, Beer, or Wine, 


A "The Rule is thus: 


1. AS , is to 0.7; ſo is the Difference of the Bung and 
Head Diameters, to a fourth Number : which being 
added to the, Head Diameter, the Sum is a Mean Diameter, 
reducing the Caſk to a Cylinder. Then ſay, _. 
2. As the Gauge Point, (which for Beer or Ale is 18.95, 
but for Wine. is- 1 7-15) is to the Mean Diameter; (o is 
the Length, to a fourth Number; and ſo is this fourth 
Number, to the Content in Gallons required. 


l Exanipl: 16, Suppoſe a Caſk whoſe Length is 100 
e Di od I. ung 28 & Inch, 

The D . * uy | | Head 20 

What's the Content of this Caſk in Gallons, Beer or Wine! 


Anſwer, 73 Gallons Beer, and Wine Gallons 89:1 Tenth. 
See the following Work. $7 


Bung Diameter. '28 Inches 
Head Diameter ———— 


| —— 20 Inches 
£353 2 Their PP 8 Inches 
.- Then, As 1, to o. 7; ſo is 8, to 5. 6; which added to 
20 he Head Diameter, makes 25.6 for the Mean Diame- 

tere Then ſay. 


As 


bg 
b Yr, * 
% ho 
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. 31 f bo. 71 2 { Gallons. | 


1. By the Gunter with Compaſſes. 
1. The Extent from 1 to 0.7, will reach the ſame way 
from 8 to 5.6; which being added to 20, (the Head Dia- 
meter) makes 2 5.6 for the Mean Diameter. Then, 

2. The Extent from 18.95 (the Gauge Point for Beer) 
to 25.6 will reach from 40 to 54; and that Extent 
turned over again, reaches to 73, the Content in Beer 
Gallons. 

In like manner the Extent from 17.15 (the Bok Ppint 
ſor Wine) to 25.6 being laid twice from 40, will reach 
to 89.71, the Wine Gallons. 


2. By the ſiding Gunter. 


1. Set 1-againſt 0.7, and againſt 8 on the Firſt, is 5. 6 
on the Second; which added to 20 (the Head Diameter) 
makes. 25.6 for. the Mean Diameter. Then, ä 

2. Set 18.95 (the Gauge Point for Beer) on the Firſt, 2. 
geinſt 25, 6 on the Second; then againſt 40 on the Firſt, 
1s 54 on the Second ; then againſt 54 on the Firſt, is 73 
on the Second, the Content in Beer Gallons. f | 

Alſo, if you ſet the Gauge Point for Wine 17.15, againſt 
the Mean —— 25.6, then againſt the Length of the 
Caſk 40 on the Firſt, you will find 50 71 on the Second; 
ind againſt 59.7 1 on the Firſt, you'll find on the Seconit 
69.71, the Content in Wine Gallons, 


PROBLEM XI. The Length of a Ship's Keel, and 
Breadth-at the Beam being given, to find her Tunnage 7 


T is the Practice of Shipwrignts about London, to mul- 

tiply the Length of the Keel, Breadth and Half- breadth 
into one another, and to ONS the laſt Product -by 94, 
whoſe Quotient they count for the Ship's Tunnage; from 
whence I frame this Proportion following, to be wrought 
by the Line of Numbers. 1. As 
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1. As 188, is to the Breadth ; fo is the Breadth to : 
fourth Number : Then ſay, 

2. As 1, is to that fourth Number; ſo is the Length 
to as Tunnage required. 

le 1 Suppoſe a Ship 72 Feet by the Keel, and 2, Ml 1. 
Feet by +” the ; I demand — ? Anſwer, Tun W 
220.6 Tenths neareſt, See the Work following: 


As 188, is to 24 ; fois 24, to 3.06 : And then. 
As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tenths. 
bye, the Gunter with Com paſſes. 
, The es from the given OED 188, to the 
Breath of the Beam 24, will reach from (the (aid Breadth) 
wy 06. Then, 
e Extent from 1 to 3.06 will reach from the 

Lal of the Keel 72, "4 Tuns 220.6 Tenths, the Tun- 


quired. 
* Nr briefly thus: The Extent from 13-71, (which 
the Square Root of the given Number 188) to the 
Breadth of the Beam 24; being turned over twice from 
the Length of the Keel 72, — 8 Tuns 220.6 Tents 


as before. | 

By he ſiding Gunter, thus; | 

x. Set ce given — 188, againſt the Breadth of the 
Ship 24, and againſt the ſaid Breadth 24 alen. 

3.06 on the Second. Then, 


2. Set t apainſt 3.06, and againſt Sls of th 
Keel 72 on the Firſt, is Tus 4 e . Yv 
Second, as before. 


PROB, XII. To find the Tunnage of 4 Box, Bale or Caſe 
havin it's Length, Broag, and Depth given, 


AS 66 is a The Rule 2 thi Depth, te fourdF" wi 

n to E 1 1018 the to a N W 
A Number. Then, umbe 
nee Number ; fo inthe Feng *. 
to its Tunnage required. * Eren int 


1 Example 18. A Cafe or Bale being 6 Feet broad, 4 Feet 
zep, and 10 Feet long, I demand its Tunnage ? Anſwer, 
oth uns 3-63 Parts. For it's thus; Ni 
1. By Gunter's Scale, with Compaſſes. 
24 1+ The Extent from the given Number 66, to the 
um Wicadth 6, reacheth from the Depth 4 to 0.363. Then, 
2. The Extent from 1 to the laſt found Number 0.363, 


ing laid from the Length 10, reacheth to 3.63 ; that is, 


Tun and 63 Parts of 100, or 1, Tuns. 
2. By the ſiding Gunter, thus; 

1. Set the n Number 66, againſt the Breadth of 
Bale or Caſe 63 then againſt the of it 4 on the 
t, you will find o. 363 on the ſecond, a fourth Propor- 
+ + e e GP Re 
2. 1 agai i umber 0.363 ; 
n againſt the Length of the Bale or Caſe 10 on the 


t, you will find, on the ſecond 3, or 3 344 the 
tains of the Bale or Caſe pr * IP 


loſe two Engliſh Butts, but the Cantlings of them are 

tter than third Part ; therefore allowing 26 Feet for 

Cantlings, the remaining 40 Feet are counted 1 Tun. 

d then the Rule is, 3 

. By the Gunter with Compaſſes for the foreſaid 
1. 


to the 
tadth of the Caſe or Bale 6, will reach from the Depth 
Mio 0.6 a fourth Proportional Number. Then, 


Content of the Caſe or Bale requir 

2. By the fliding Gunter, thus; 
1. Set the given Number 40 
e or Caſe 6, then — 
will find-0.6 on the Second, a fourth 
* T 
h3 2+ dei 1 
zinkt . the 


Proportional 


Lengt 


vamp) 


you 
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Note, That 66 Feet is the Content of a Caſe that will 


Bram. 
he Extent from the given Number 40, | 


42. The Extent 1, to the faid fourth Number 0.6, 
il reach the fame Way, from the Length 10, to 6 Tuns, 


againſt the Breadth of the 
Depth of it 4, on the Firſt, 


hen, - 1 
inſt the ſaid jonal Number 0.6, then 
Lego of the” Bale op Cafe 10 on the Firſt, 


1 


- I 
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you will find on the Second 6, the Tunnage of the Bale 
or Caſe propoſed. - be 8 


P ROBL EM XIII. The Diameter of a Globe being poun 
given, to find the Solid Content ? _ 

„ Then U. LE. 3 

As, 1, is to the Diameter; ſo is 0.5236, to a fourth 
Number; and ſo is that fourth Number, to a fifth of 

and ſo is this fifth, to its Solid Content required. | 
Example 19. A Globe whoſe Diameter is 8 Inches 
What's the Solid Koenen! Anſwer, inches 268. For 
it's wrought thus: 
As 1, is to 8; 10 is, 0. 5236 to 4 4.19; and ſo is 4-19 
4 ** peat is 33.5, to 268 Inches, the Sali Content 
the G 4 


IV. The Uſe. tbe Line of Numdter e in S, 


PROBLEM 1: The j and Weight of any Piece 
Or dnance being known: to find the Weight of any other, being 
of the fame Metal aui Shape, its Diameter being known... 


Like Solifs are in \ Pibpartion, as the Cubes of their homole 
gous Sides. Therefore the Rule is thus: 
AS the Diameter of the known Gun, is. to the Diame 
ter of the Gun whoſe Weight is required; ſo ist 
Weight of the known Gun to 3 fourth Number ; ; a 
ſo is that fourth, to, A fifth ; . ſo is that rd, to 
Weight required.” 

Example 1. Cy [7 Braſs Saker, . whole 1 
Inches 11.5 Tenths, weighs * 1900 Pounds; what wi Metal. 
a'Braſs Gus weigh, whoſe Diameter is Inches 8.75 Parts 
Anſwer, 837.5 Pounds. For it's thus: 


1. By Guntor's Scale, with Cotnpaſſes, . ; 

The Extent from the Diameter, 11. 5, to the Diamett 

8.75 being laid three times from the eight 1900, . wi 

reach' to: 837. 5 Pounds, the Weight of the Gun require arts ? 
And, 2. By the ſiding Gunter, it's thus; ; 

Set he Diameter, 11,5 againſt the Diameter, 8.75 


then againſt the Weighit 1990 on hn is 1445 © ut be 
'f 


Probl 

2 
are kr 
eſtim: 


Cal 
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the Second and againſt 1445 on the Firſt, is 1100 on 
be Second : Alſo againſt 1100 on the Firſt, is 837.5 
ein; Pounds, the Weight required, on the Second. 


FRO B. II. Having the Diameter and Weight of one 
Piece of Ordnance, and the Diameter of another Pizce of 
another Metal; to find the Weight of the laſt, it being 
of the ſame Shape with the former. | 


The RU L EU thus, © A 
F IN D' the Weight of the Piece as if it had been of 
the ſame Metal as the propounded Piece, by the laſt 

Problem, in Page 204. Then, „ ; 
2. Conſider the Proportional Weights of Metals, which 
re known by the following Table of ſpecific Gravity, 


eltimated from the lateſt, and moſt approved Experiments. 


= „ RI tag PT wt 8.208 
ece Shes ene ron * 1 7 135 
. Caſt Lead rs Go, $4 2 11.26 16105 * 
* N <0 n 8 7 7 Marble : br * oy 5 oy 27 . 
be, | Fn Flint Stone7 2.61 


MY Caſt Braſs „ 8.208 
Caſt Iron is to j Marble Fo 7-135 is to ; _ x, 
AGE oe Flint Stone "ok. CADE 
The Specific Gravity of Enghi;b Pebble is 2.696, which 
s heavier than Flint Stone, and very near the Weight of 
Marble; Pebble Stone is 2.601, Portland Stone is 2.57, and 

ommon Stone is 2. 57. n Fg 
3. Having the Weights of both Pieces in one ſort of 
Metal, you muſt then Proportion their Weights according 
) their different Metals, by the proportional Numbers of 
noſe Metals, and then *tis done. 
Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
eter, weigh 1900 Pounds: What will an Iron Gun (of 
he ſame Shape) weigh, whoſe Diameter is Inches 8.75 
arts ? Anſwer, 728 Pounds, For it's wrought thus: 
1. I find by Prob. I. in Page 204, that a Braſs Piece 
f Inches 8.75 Parts Diameter, will weigh 837.5 Pounds ; 
Int becauſe this Piece is Iron, and the Proportion of Braſs ts 
45 Fon (as aboveſaid) is as =8.208 is to 7.135; therefore 1. 
1 3 2. As 


« 
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2. As8.208 is tO 7-135 3 o is 837.5 to 728 Pound 
the Weight of the Iron Gun requined. 


PRO B. III. — the Allowance Pair ll | 
one Gun ; to find how much of the ſame Powder is reguſii - 
for another Gun a 3 
AS the Diameter of the Bore of the Gun, whoſe Allow 
b ance is known, is to the Diameter of the Gun who 
Allowance is required; ſo is the Allowance given 1 
fourth Number; and ſo is that 4th to a 5th; and ſo is tt 
5th to the Allowance. required. | 
But note; Here it's underſtood, that both Guns 2 
alike fortified ; that is, they ſhall have the ſame Proportioi 
in Weight and Thickneſs of Metal. | ind | 
 FExample 3. If a Saker of Inches 3.5 Tenths Bore requi 
4 Pound of Powder; what will a i-Canon of Inche 
6.5 Tenths Bore require ? Anſwer, Pounds 25.62 Pat 
For it's thus : NY F 15 
As 3.5 is to 6.5, ſo is 4 to 7.44 ; and ſo is 9.44, 
13.80, and fo is 13.80 to Pounds 25.62 Parts; 
Weight of Powder for the Demi-Canon, in Proporti 
to the given Saker. But ſuppoſe the Weight of the Sab. 
1600; and the Weight of the Demi-Canon 6000; w 
Allowance of Powder muſt it then have. - | 
I. By Problem I. Find the Weight of the Demi Cane 
in Proportion to the Saker's Weight, which is this: 
I. As 3.5is to 6.5, ſo is 1600 to 2971 ; and ſo is 29 
to 5517 ; and fo is 5517 to 10246 Pounds, the WeigWull 
of the Demi-Canon, xequiring Pounds 25.62 Parts 
Powder for its Loading. ſeeing its Weight is ſuppoſ 
to be 6000; ſay, | ds ae e. 

2. As 10246, is to 6000, ſo is 25.62 to Pounds r5, 
due Allowance of Powder for the Demi-Canon of Inch 
6.5 Tenths Bore, weighing 6000 Pounds; at the Rate 
A Wakes Inches 3.5 Tenths Bore, weighing: 1600 Pound 
and requiring 4 Pounds of Powder, | - 
„ | PRO 


o 


PR 
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PROB. IV. Having the Diameter and Weight of one 

Bullet, and the Diameter of another of the Jeme Metal 
. given; to find the Weight of the latter.” | 


The RULE. 


THE Weg of Bullets (of the fame Metal) are in 
Triplicate ion of their Diameters, and wrought 

by the Directions in Problem X. of the firſt Uſes of the 

— Pages 184 and 185. TO 


. Example 4. If an Iron Bullet, 4 Inches Diameter, weigh 
is Ui Pounds; what will an Iron Bullet of 6 Inches Diameter 
yeigh ? nſw. Pounds 30.375 Tenths. For it's thus 3 


As 4 is to 6, ſo is 9 to 13.5; and ſo is 13.5 to 20.25; 

d fo is 20,25, to Pounds 30.375 Tenths. — 

PRO B. v. Two Bullets, equal in Diameter, but of 

uy different Metals ; by the Diameter and Weight of one, to 
find the Wright of the other. 1 | 

Yi | The RULE. 

port! 


e S As, the Proportion of one Metal, is to the other ; ſo 
w is the ek n of the given Bullet, to the Weight of 


444 


2 


, de Bullet r 
| Canc 4 | 2 Bi 
is: Example 5. Suppoſe an Iron Bullet 6 Inches Diameter, 
is 20 Peigh Pounds 30.375 Tenths ; what will a Flint Stone 
WeigWullet of the Ame iameter weigh ? Anſwer, Pounds 
Parts . 158 Parts. For it's wrought thus. 


ſuppole | i f 
By Problem II. of Gunnery, (in Page 205) the Propor- 


15, Non of Iron to Flint Stone, is as 7. 135 is to 2.021 ; there» 
f nch Ire ſays 0 p 
Rate | | 


Pound As 7.135 is to 2.621, ſo is 30.375, to Pounds 11.158 
PROB 


| arts, the Weight of the Stone Bullet, 
PRO | | 
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P R 0 B. VI. Having the Dan and Weight 4 p 
Bullet of one Kind of Metal, and the Diameter of any > 
Bullet of another Metal 87 ven; to . the b 75 

"ON _ ; * 


en WD ED Bj 7 5 e 
; FIN p the Weight of it (by Problem 4.) as if it was 


the ſame Metal. 
2. Then find it's Weight according to the Proportion o 


the Metals by the laſt Problem, and it's done. 

Example 6. If an Iron Bullet 4 Inches Diameter, weigh 
9 Pounds; what is the Weight of a Leaden Bullet 6 In- 
ches Diameter ? Anſwer, Pounds 47- 93 Parts. For it 
thus wrought. 


1. As 4 is to 6; ſo js 9, to 13.5 and ſo is 13.5, te F 
20.25; and ſo is 20.25 to Pounds 30.375 Tenths, if 1 7..;; 
had been Iron; but as it's Lead, ſay, wg 
2. As 7. 135 is to 11.26; ſo is 30. 3755 to Pounds 47. 9 
Parts, the Weight being Lead. 2 


v. The Uſe Gunter' Scale in ieee and firſt i 
_ Flane-Salling, 


* - 
C — S - * #- i 
- 7” . 


4 * 1 
„ CASE J. 


The Courſe and Diſtance ſailed being given; to . the Difs 
- rence of Latitude and Departure from the 7" 


e this, the Proportions __= theſe : 


A Radius, is to the P ſo is A Sine of the 
= Courſe, to the Departure from the Meridian. 

2. As Radius, is to the Diſtance ; ſo is the Sine-Com 
plement of the Courſe, to the Difference of Latitude. 
Note, The Radius, according to the Nature of the Pre 
. may be ny of theſe. 2 

oint 


, 4 
1 4 „ 
* * * 
j % 
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8 Points - , C Sine Rumbs. | 
e Foins Fon the Line 1 e 
45 Degrees 5 Tangents. : 


And for Conveniency, that each Proportion may ſtand in 
one Line. F P 17 877 | ' : en 9383 7 : = 


5 


Let 15 elne. gr. a 1 90% 
8. 606. [Sine Cothplements * 17 57? 
Y EL. 10 ae 
s W. Tangent Complement. | 
Opt © 4 ſtand for | es af: P 7 5 
„ : 1 Diſtance failed.- 
Diff. Lat Difference of Latitude. 


Dep. J © [ Departure from the Meridian. 


Example. If a Ship ſails 8. W. by S. 104 Minutes from 
Latitude 1d. 45m. North; I demand what Latitude ſhe is 
in, and her Departure from the Meridian? | 


. ; 0 31. Dep. | 58 M, 
As 9, SP, 18 * 04 M, 2 18. 3] Pointsto | Hi Las 86 M. 


# % 0 
* : MESS 3.4 3 


1. By the Gunter with Compaſſes. Dark 


The Extent ſrom 8 Points (on the Line of Sine Rumbs) 
o 104 Min. (on the Line of Numbers) will reach the ſame 
Way from 3 Points (on the Line of Sine Rumbs) to 38m. 
(on the Line of Numbers) which is the. Departure Jihan 
the Meridian; and the Compaſſes kept at the ſame Diſtance, 
will reach (the ſame Way) from 5 Points (on the Line of 
dine Rumbs).to 86 Minutes (on the Line of Numbers) 
which is the Difference of Latitule. 
Note, The Courſe is 3 Points, becauſe S. W. by S. is 
Points from the Meridian or South; and 5 Points is 
the Complement of the Courſe, becauſe 8. W. by 8. is 
| 5 Points from the Parallel or Weſt: Underſtand-the like-in 
Pro any other Courſe, dE js BY 
| e no {8.1 $5 14.0 By 


int | . i 
| | C54 


are The Mariner Compaſs ReBified. 
By the (ding Gunter. 


Slide 304 min. on the middle piece, againſt 8 Points, on 
the Line of Size Rumbs on N e pe IS: 3 then Cour 
againſt 3 Points on the firft, is 58 Minutes on the ſecond, 
the Departure from the Meridian ; and againſt 5 Points, on 
the firſt, is 86 Minutes on the ſecond, the Difference of La- 


1. 
. D. M ben 
Latitude failed from . ͤüł⸗„v! 2 0: * 2. 
Difference of Latitude 86 minutes, or — ©1 : 26 South che V 
Subtract, gives the Latitude required O0: 19 North 
CAS E II. 


Courſe and Difference. of Latitude given, 10 find the Diflance 
failed, and Departure from the Meridian. 


T0 d this, che Proportions ure theſe: 
I. As the Sine Comp, of the Courſe, is to the Difference 
of Latitude; fo is Radius to the Diſtance Run. 

2. As the Sine Complement of the Courſe, is to the 
Difference of Latitude; ſo is the Sine of the Courſe, to the 
Departure from the Meridian. | 

Example. Suppoſe a Ship fails NNE. from the Latitude 
af 2d. 15m. — . — Oblervation, is in Latitude 
rd. 22m. North, what is her Diſtance NW 


from the Meridian? 


Added, gives de Differvtice'f Latitude — og: 37 Wich f * 
reduced trito- Minutes Vy mulüplying by 60, is 217 inutes. 
1 48 | £225 the Diſt. 
* 8.6 F. is to 250 M. bb. © © Pts, m4 Zac Der 
| | | A 
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CASE: 


C bY Departure the Meridian giv; 10 find 
"_ the Difience Ru, end Biff — | 


This is performed by theſe Proportions. 


1. As the Sihe of the Courſe, is to the 8 
the Meridian; fo is Radius, to the Diftance failed. 
2. As the Sine of the Counſe, is to the Departure from 


the Meridi (o.is the Sins Complement of the Courſe, to 
the Difference of Latitude, 


Example. Tf a Ship fails SE. by E. from 1d. 10m. North 
2 Latieude till her Departure be 92 Minutes: What is her 
Diſtance ſailed, and Latitude ſhe is in? 


As 8. 5 Pts. is to 92 M, obs. ** 1 2281 


m ALS re ds LE HY 8 
difference of Latitude 61 Minutes, or — OI : ol youth 


— — 
btraſt gives the Latitude the Shipis in — 0 "i * Narth 


CASE Tv. 
Run, and Difference 22 gp 2227 6. 4 
oy Courſe, and pp oma the A 


fude The Propertions are We 


the Diſtance failed, is to Radius ; ſo is the D 
LR of Latitude to the Sine Complement of the 


ſ 
2 n 


1 . Departure ſrom the 
f the 0 arture from 
Example. Admit a Ship ſalla between the S. and W. 
I Leag, from the Lizard, in 49d. 37m. North Latitude; 

ind then by Obſervation, is in 46d. 4 North 2 
1 and Departure 


Mas 
an 
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K* wa * . M. | | . 
Latitude failed from — . 49 : 57 North 


Datitude by 'Obſeivation ———— 46: 27 North 2. 
l vie 1 * Y N. * a : £ — — : i \ plem 
The Difference of Latitude 03 : 30 or 70 Lea E. 


1. As 98. Leagues, is; to Sine of go Degrees; ſo is ind! 
Leagues to Sine 45d. 30 min. whoſe Complement 44d. zom tom 
is the Courſe from the South Weſtward; that is, South Well ud 1 


neareſt, * Then, | 
2. As Sine 90 Degrees, is to 98 Leagues; fo is Sine 444M Sir 
a 30m. to 68 Leagues, the Departute from the Meridian. quart 
I. By Gunter with Compaſſes. Fe - 
r. The Extent from 2 on the Line of Numbers 
to go Degrees, on the Line of Sines, will reach the ſam 
Way from 76 Leag. on the Line of Numbers, to 45 de: 
30 min. on the Line of Sines; which being ſubtracted fro: The 
90 deg. leaves 44 deg. 30 min. for the Courſe. 1 
2. The Extent from go Degrees, on the Line of Sines 
to 98 Leagues, on the. Line of Numbers, will reach fro 
44d. zom. on the Line of Sines, to 68.4 Leagues, on th 
Line of Numbers, which is the Departure from the Me 


ridian. | 
W 2. By the ſliding Gunter. 
1. Bring 98 Leagues, on the Line of Numbers 0 
the middle Piece, againſt 9o Degrees on the Line « 
Sines, on the out- ſide piece; then right againſt 70 Lea 
on the Firſt, is 45 deg. 30 min. on the Second, which is t 
Complement of the Courſe, and ſubtracted from go de 
is 44d. zom. and is near 4 Points from the South tc 
wards the Weſt, or South Weſtt. 
2. And as it now ſtands, againſt 44d. 30m. in t 
Line of Sines, on the out-ſide Piece, is 68.4 Leagues, | 
the Line of Numbers, on the middle Piece, which is 


dubtr. 


CAS 
the 


A 
Courſ, 

2. 
the M 

Ex: 
Por 
anothe 


minut! 
Courſ 


— 


Departure from the Meridian. 
aal e 
Dijjflauce Run, and Departure from the Meridian given, 
Fd the Courſe and Difference of Latitude. 2 


The Mariner's Compaſs Rech i ed. 
The Proportions are as follow. 


AS abt Dane Giled-is to; Radius; ſo is the "te k 
ture from the Meridian, to the Sine of the Courſe. 

2. As Radius is to the Diſtance failed} ſo is the Sine Com- 
ement of the Courſe, to the Difference of Latitude. 
ca Example. A Ship ſails 354 Minutes between the South 
is ind Eaſt from id. 19m, South Latitude, until her Departure 
zo om the Meridian be 1 50 Minutes ; "I is her Courſe, 

eld Latitude ſhe is in? einm r 2agtnal | 

I. As 354 Minutes, 1070 Sine god. ſo is ; 150 Minutes, 

ad o Sine 25d. fo that the re is N. — or NNE, a 
. quarter Eaſt. r 

2. As S. 90 degrees, is to 3 ie Minutes; 1 1 is Sine Boy 
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. uren 10.323 vey) day —_ dae 

ſam | ; 

| de l a : * NM. « > FRE 
£6) latitude: ſailed From is ——— 0:19. South 
_ rue Difference of Lat. 323 minutes, o or — Oz : 23 North 

— ubtracd, gives the Latitude the Spi in -04 ; 04 North 

| ; p 4; BY 


eas E vl. - Difference , Latitude, — iow 
the HCI given; z to; 0s Courſe 1 mec Run. 


"Tl do this theſe are the Proportion 8 4 * 1 


rs 0 | 

— L AS the Difference of Latin, is to the Dae from 

1 the Meridian; ſo is Rea eee of the 
ure. 

* 2. As the Line of che Courſe, is to the Departure from 


be een 3 ſo is Nails to the Diſtance e 


Example. Sailing between the North! and Weſt, from 
Port in 1d. 59m. South Latitude, and then arriving at 
another Port which is in 3d. 8m, North Lat. and is alſo 209 
minutes to the Weſtward of the firſt Port, I demand the 
Courſe and Diſtance from the firſt Port to the ſecond + 


O 3 N D. M. 
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Latitude of the firſt Port - — * South 


Latitude of the ſecond Port —— 3 1 
Added, gives the Difference of Latitude 5 : 07 or go7m: 


reren 
Ent 


TS AsS. ane 8. is & 
e degrees w 30) mitiutes, the Diſtance nean ths two 


1. By the Gunter with Compaſſes. 


Tate min. to 209 min. on the Line 


of Numbers, wi * reach from 45 deg. on the Line of Tan- 


gon ee n inden 
Meridian. | 
Note, When the Difference of Latitude is 
Courſe is teſt thangs from the Meridian. 
But when the Departure from the Meridian is 
the Courſe is more than 45 dep. from the Meridian. 
2. The ferond Canon or 
Run, is wr as in the ſecond or third Caſe, in Page 


2. By the ſliding Gunter, 4 


— La this Caſe 3 1 
at 2 1 argent ne may agal angent Line, A) 
Numbers againſt Numbers : ding 307 2 on th 
Line of Numbers on the middle Piece, againſt 209 min. i 

the Line of Numbers on the outſide piece; then again 
a5 „on the Line of Tangents, on the middle piece 
is 34 eprees rs minutes on the Tangents, on the outlid 
piece, which is the Courſe required. 


- 2, For the Diſtance the manner of working is the ſatne 
hath been hen in Caſes Fr, snd and fh. 


7 15 the Radius) to 34 degrees 15 min. 


greateſt, the 


for the Diſtance 
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To Reſolve a Traverſe by Gunter's Scale. 


' Example 1. A Ship in 40 degrees North Latitude, an 
in 5 degrees 24 minutes Welt  Longiaude, fails il S. E 
ES 68 minutes, then S. W. by W 55 minutes, and — 
5 minutes: I demand che urſe and Di 


from zh Place of Departure, what Latitude an 
Longitude the is in ? * 


To do this, Firſt find the Difference of Latitude, * 
Departure from the Meridian, for each ſeveral 
as directed in Cafe 1. of Plane-Sailing, in Pages 208 and 
* Collect the ſeveral Differences of Latitudes, into two 


Sums, viz. the Northing into one, and the Southing into 


another; and in like 1 the ſeveral Departures either 
Eaſt or Weſt: Taki Difference of the Northin 2 | 


ence of for the Difference of Latitude; and the 


the Eaſting and Weſting, 111 
the Meridian: 


SS 


3. Having now the Difference af Latitude, and the De- 
parture from the Meridian known ; the Courſe and Diſtance 


may be found by the Sixth Caſe of Flang-Salling, | in Pages 
21 3 and 214. 


. The Difference of Longitade may be found by chis 


Prop 

2 the Sine Complement of the middle Latitude, is to 
the Departure from the Meridian ; ſo is Radius, to the Dif- 
ference of Longitude. See the Work following. 


M. Pts. M. 
1 Corte, As . 8 Points is to 68; fois 8. {3 6 2e, 
2. Courſe. As 8. 8Points is to 553 ſois8. | 88 bf a 
. As8. 8, Points is to 75; ſo is 8. 12 RN — 


94 Courſe 


% 


5 L failed. from = — — _ — 409. x | 
The Diff. of Latitude min. 58.4 4 or — e: 55 3 Southerly 
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EA 


28.7 
26.1 e 1 Reh 


— 7 


1% : As min. 3 4 is tot min. jy; 2:5 0 is T. 45d. 42 
ourſe from the South towards the 


to . 52d. 54m, the 
Weſt, that is, SW. three quarters W. almeſt. And again, 
As 8. 52d. 54m. is to min. 77.2 ; ſo is S. god. to 96.8 

Minutes, the Diſtance from the firſt Place D. i ad | 


TJ 


00 North 


Subtraft, gives! the Latitude the WP . in 39. 02 North. 


Thetefore the middle Latitude is 30 3˙ 
| SybjratJed, from. — Fan . 


een 


Gives Conn) of 1 middle Lat. 50 29 


4. As cod 20m. is to m. 772 on. god, a ico an. 
che * Difference of Longitude. e 
f D. M. 


The Longitude failed from i is.» — . 14. Weſt 
The Difference of Longitude rom. or or : 40 Weſt 


Added, pives theLongitude the Shipis in E 1-54 Welt 


Example 2. A Ship in 414. zom. North Latitude, and- 
10d... 20m. Eaſt Longitude, fails theſe ſeveral Courſes, and 
Diſtances, viz. 8. E. by 8. 52 * then S. S. W. 

* 63 Min. 


. 

. F . ; 

0 : 8 
4 1 v 


e 
ST TY MOT 194 ( 
% 


rarer 


* 


f..8 


o 


d 


ll, 
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; Minutes, E. by N. 47 Minutes, N. by E. half E. 35 Mi- $ 


utes; NNW. à quarter W. 47 Min. WNW. 73 Min. I 
mand the Courſe and Diſtance from the firſt Place of De- 
e; alſo the Latitude and Longitude the Ship is. in? 


1. For the doing of which, obſerve the Work followin . 
v9 10 enen en e 


ae et 519 gt A 94 LAI we IRE 
* — — [22] 5 | 1 43.28 
| | 3 | 15 W * 24. 26 
we} 9 4 | ] 1 E 

— — | 4 | 
\Courſe ; as S. 8 Pts. is to iN ſo is S. # to rs 
' — 2 135 — 18 F as 33:61N 
TH | l | 24 3 £4 200W 
nm | 47 —1 52 42.5 N 
4 of [Sgt een 4— * 6 21 I2 68:0 W 
WISE 


. Then to collect the ſeveral Northings, Southings, 
liings; and Weſtings into one; as here you ſee in the 
ble following; whereby you will have the Difference of 
titude and Departure from the Meridian. 


ee * * oy 


Re 


T_T —T DE Lat | Depanwe|..; 
Courſes [Diſt.|Norti |+uth |(Kaft. | Welt 
1.JS. E. by S. 52 43.228.940 5 
2. S. 8. W. 831 £8.29 3. * OF 
— —— 2 — 
3. Eaſt by North | 47 9.2. | 40-1 
&|NIyE LE [35 [3352227 
LN. N. W. I WI AZ 42:5] kn 29 
6. W. N. W. 1731222 6 74 
— 1113.1 101.4 BS.2110,6] 7 
Is irie 85.2 
Difference Eatitude | 11.7] Departure 26.4 


3. Now 
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n ee of Latitede, ene 
ts — the Meridian known, the AE and Yours 
us found. 


{ 
4 
* 
= 


by As 21.9 minutes, is t0 26.4, g- . is tg Tha 
T. 66d. e6m. The Courſe North Weſterly, o ; 
becauſe the North and Weſt Columns are the . | F 


Here obſerve the Courſe is more than 45 Degrees ſrom |. 
the Meridian, becauſe the Departure is more than the Diffe- W 5) 
rence of Latitude ; according to the Note in the 6th Caſe © 
of Plane-Sauing in Log 213. Then for the Diſtance 


As S. 664. obm.. is ta 26.4 minutes ; & is 8. deg. 
to minutes 28.88 : The Diſtance from the fit Place * 
Lativade failed from — —— 41 30 No | 
The Difference of Latitude m. 11.5 0 nom 00 12 & 
Added, gives the Lat. ny is wm 4; # North - 
And the middle Eatitude is — ax. Ne 
Subtracted from E 090. he ( 
Gives Comp. of middle Ln 4 FI 
4. Then w find the Difference of Lasgitade; N 
As S. 484. a4m. is to 26. 4m. ſo is 8. 10g PE Ly 
the Difference of Longitude. LY 
D. . Py 
The failed from is 10 20 Eaſt Rune 


e 25-31 min. or o 35 Welt 8 


5 02 
Subtract, gives the Longit, the Ship is in og 45 Eaft 
1 r 
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Secondly, The Uf of the Gunter's-Scale in Mercator's- 


v Sailing. 4 
1 ; | 
= i St | 
The Latitude and Longitude 0 ” two Places given; to * the 
15 Courſe and Diſtance between them. 


Example. I demand the Courſe and Diſtance from the 
. Lend to Barbadves ? Latitudes and "On of thoſe 
_ Places — _ ſuppoſed as follows : 


_ . d. = . 1 
| 1 50 oo Nort 5 14W. 
Barbadoes + Lat. F 12 $58 North Legit. 58 FO W 


The Diff. of Li x oa South, Diff. Long. 53 36 W. 


— —— — ——_— 


Minutes 2222 Minutes 3216 5 


Nord To anſwer this Queſtion, the Proportions are theſe ; . ©_ 
1. As the Meridional Difference of Latitude, is to . 
Difference of Longitude ; ſo is Radius, to the Tangent of 
the Courſe. {4 
a 2. As the Sine Complement of the Courſe, is to the 
ifference of Latitude; fo is Radius, to the Diſtance of the 
two Places. 
Tae Meridional Difference of Latitude! is thus Cant. 
JOY Extend the Compaſſes on the Meridional-Line, from 
one Latitude to the other; that Extent meaſured on the 
| EquinoQtial Line (the next Line adjoining to the Meridiongl 
1 1 Ln a: EP.) gives the Meridional Difference of La- 


Welt 18. the Extent from Latitude 50 Degrees to Latitude 
Eaſt 12d. 58m. on the firſt, being meaſured on the latter, is 

44:3, or 44d. 48m. or 2688 minutes, the Meridio- 

* To ference of Latitude ; . Then fay ; 3 
5 | As 


* 
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As 2688 M. is to 3216M. | | 

Or, As gad: 186 5 189 i T. 48d. to T. 50d, 06m. 
the Courſe from. the South Weſtward, or S. W. 5 degrees 
6 minutes Weſterly. And again: 

S. 396 54m. is to 1 25 ſo is S. god. to 346 4m. 
Or, As 8 8. 30d. 54m. is 188, ſo is Sine god. to 

| 570. ros, or 57d. 44m. nk [163468 Minutes. 


CA SE; IT. 


Both de and Courſe given ; t find the Di 5 * 
| Difference of Longitude. 


25 1 . | 


The Proportions ue theſe : 


1. * the Sine Complament of the Courſe, is 8 the 

Difference of Latitude, Sc. as before in the 
Second Caſe of Plane Sailing, to find the Diſtance and De- 
parture from the Meridian, in Page 210. 


2, As the Sine Complement of the middle Laiitode, is 
to the Departure from the Meridian; ſo is * to the 
Difference of Longitude. | 


Or thus; As the Sine eres ent of the Coarle 4 to 
de Meridional Difference of Latitude; ſo is the Sine of 
- the Courſe, to the Difference of Longitude. | * | 


3 Example. Admit from the Lizard in 49 deg. 57 min. 
4 North Latitude, and Longitude 5d. 14m. Weſt. we made 
(when Leeway, Variation, &+ allowed for) our Courſe to 
be South 39 deg. Weſterly, and then by Obſervation was 
in 45d. 1 m. North Latitude. I demand her Diſtance run, 
_ what Longitude ſhe is in by * 


* - 
, 4 : 
- if Lat 
42 , * 
F . 
- 7 


Ces 


1 is the Diff. of Lud = ——— om. Soukerl 


Compl. of the Middle Latitude! — 42d. 33m. 


Both Lauda * Diſtance Run giuen; fo 1 the Courſe | 


»þ- 2 
4 a 7 
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Latitude failed from . 49d. 575m; North 
Latitude by Obſervation — , 44d. e North 


| Minutes Na 
The Middle Latitude is — 47d. 27m. 


Subtract from. 90d. oom. 


„ 


1 


Diſt 

1. As &. 514is to 299m. ſo is 8. ; — £4. to Se Diu 

2. As 42d. 33m. is to 242 Minutes; ſo is S. god. to 
358 Minutes, the Difference of Longitude,” Or thus: 
The Extent from 40d. 57m. on the Meridian Live, to | 
44d. 58m. meaſured on Line of Equal Parts, is 7d g 
or 7d. 24m. or 444 Minutes, for the Meridional Difference 
of Latitude : Then, 284 

As S. 51d. is to 444 Minutes; ſo is 8. 39d. to 358m. 
Or thus; 


As 299 Minutes, is to 242 Minutes; ſo is 444 Minutes, 
to 358 Minutes 88 defore, which is the Difference of Longi- 


tude. Þ” D. Mi * 
The Longitude ſailed ee — os: 14 Weſt 
The Difference of Longitude 358 min. or Oo: 58 Weſt 


— 5 
Added, gives the Longitude the hip 10 11 12 el | 
Wy i was: 


„ne Differeuce of Longitude. 


| To perform this, the Proportions are theſe: |} 
AS the Diſtance failed, is to Radius; fo is the Die. ded 


rence. of Latitude, to the Sine Complement of the 
Courſe, as in the Fourth Caſe of Plane Sailing, in Page 
211, by which Caſe alſo you may find the Departure from 
the Meridian, or Meridian Diſtance, | 2, As 


x 3 


- Latitude by Obſervation is — 006-1 South. 


| | — — N l Sal Eaſt 
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2. As the Sine Complement of the middle Latitude, is 

to the Departure; ſo is the Radius, to the Difference of 3005 

Longitude. Or thus; l 
As the Difference of Latitude, is to the Departure from the 

Meridian; ſo is the Meridional Difference of Latitude to 

the Difference of Longitude. 


Example. A Ship in 46d. South dete, and 1d. 15m. 8 
Weſt Longitude, fails 100 Leagues North Eaſtward, and Nüitd, 
then by Obſervation is in Lat. 42d. South : I demand her 
| —_— An from the Meridian, and the Longitude 

18 in l 


' Latitude ſailed from isyæ̃ 46d 


SubtraA, give, the Diff Lat. 4d. « 4d. 638 
Themiddle Lade is —— 440. whoſe Comp · is 46d. 


2. As 10 Lea is to 8. god. ſo is 80 Leagues to 8. 

53 deg. 15 min. the Complement of the Courſe; fo that 
= Courle is 36 deg. 45 45 min. North Eaſtward, or N.E. by 

N. a quarter Eaſt. And then again, 

A .ss S. god. is to 100 Leag. 140 is 8. 36d. 45m. 88 

the Departure from the Meridian. 
2. As S. 446d. is to bo Leag. r ; 

th Difference of Longitude, or thus : Eau Le 

' 46d. to 42d. on the Meridional Line, makes 5d. 7 or 
-1.10\Leggues on the Equal Parts, which is the Meridional 
105 — of 1 And then it's. 


As 801 eas: þ gif long. 
S * d.: 15m. Weſt 


-LudtraQt, gives hd is in „ : 4m. Eaſt 
| | * A 8 E 
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is c AS E Iv. 


of Both Batkiades, and Departu nw the Aridi, given z 
he to find the Courſe, 2 — og Difeer. Long. 


* PHE Courſe, and Diſtance Run, is found by the 
Jo Caſe of 7 , in Page 213. 8 

5 2. The Difference of e is found as in the ſecond, 

m mird, or fourth Caſe in —.— | 


Example. 'A Ship in 33 Degrees North Latitude, and 1 
178 Degrees Weſt ho 58 Me ſails South Weſtward until 4 
ie has departed eridian 38 Leagues, and then 'Y 
ſhe is in e 28d. 36m. — 1 demand her Courſe, 
diſtance Run, Oe Anne win Po, 

_” | 
Latitude ſailed from 33: oo North 
Latitude the Ship is in 28 : 36 North 


he Difference of Latitude is = 04! 2 2 eagues 


d. 


to 8. 7 middle Latitude is 230: mY Co . 699 127 

that pom 88 Leagues, "is to 58 Bones. ſo is T. 45 deg; 

. bi 33% 208m, Which is the Courſe South Weſterly, or 
w. by 8. 


2. N 8. 33d. 20m. is to 58 Leagues; ſo is S. god. to 


* 7 Leag. the Diſtance ſailed. 9 

eng · 3. The Meridional Difference of Latitude 8; deg. 165 ot | 

from — r 1803 Leag. is found e . 

2 or 1am. o deg. n 

i A e $is to 58 leagues} 103leag 10 11 

Leagues the Difference of Longitud e. 2 

long. 5. itude ſailed from 178 oo Weſt 5 
8 he Differente of Longitude 67 8 or — og. : 21. Weſt ' 

Eaſt added, the Sum is — 181: 22 ak 

hich ſubtract from ——————. 360 : 00 . * 

Eaſt ———— 


naigder i is the Longitude the Ships in — 178: AF 
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CASE V. 


Ou Latitude,” Courſe and Diflance Run given; to find 13 
ether Latitude, and Difference of Longitude, 


1. T H E Difference of Latitude and Depattire from AY. 
the Meridian is found by 'the firſt Caſe of Plane K 
Sailing, (in Page 208 and 209) and r the othenſ So 
Latitude. Z. 
2. The Difference of Longitude i is ME as before in the 
8 or third Caſe of Mercator. 
+ Example.-1f a Ship ſails SE; by 8. 120 ** rom a Port 
in 53d. 30 m. North Latitude, and 2d. 1 2 Wet Lo 
tude ; ; what Latitude and: Longitude i is ſhe in? 


As S. 8 Points, is to 120 Leagues; ſo is 8. 5 Points, te 
100 Leagues, the Difference.of Latitude, 4 ubtra 
And, as S. 8 Points, is to 120 Leagues; ſo is 8. 3 Point; 


to 67 Leagues, the Den Ton the Meridian. 


| 1 5 2 D. M. The D 
| l Eile 7 53 : 30 North 
The Diff. of Latitude 100 Leag. or —— ©5 : O0 South 


Subtract, gives the Latitude the Ship, i is.in 48: 30 North 
ty 2 fi; 


And the Middle Latitude is ———— 51 „Comp. 39d 
The Meridional Diff. Lat. is Bd. or 160 Leagues, wy 


asf 7. : tas to 67 Los 10 is 85 9 % I 


Saili 


100 Leag. 15 Leag. 
10) Leagues the Difference of rh! 1 


Longitude filed from is 02: 7 5 Wel 
The Diff, Longitude 107 Lee, or —— 05 : 21 Eaſt 


| pom 8 gives Longitude ſhe is in N 06 Eaſt 
N 2 GA S i Rema 


th 


The Moriner's Compaſs Retified. 226 
| 6 CAS E VI. e 
Cailing 7 in a Parallel, to find the Differoice of Longitude. 


To do this, the Proportion is thus 


AS. the Sine Complement of the 2 or Latitude, | 


is to the Diftance failed, Eaſt or 2 os 
So is Radius, to the Difference of ys. . 
Example. I a Ship fails Weſt 390 Minutes, in the Lei- 


tude of 50d. 1om. and departs from 2d. 45m. Eaft Longi- 
tude, I demand what Longitude the Ship is now in 


As S. 39d. 50m. is to 390 min. ſo is 8. 90d. to 429 min. 


he Difference of erte 


2. JE 
Longitude failed from is — 2: 45 Eaſt 
The Difference of Longit, 610 min. or — 10: 10 Weſt 


WiubtraQ, gives the Longitude the Ship is in 7 : 25 Weſt 


CASE VII. 


The 25 of Lon gitude ( of to Plates in one Parallel or La- 
tude) tive, to find tbein Di Hane in that Parallel,” 


T H E Proportion is thus : As Radius is to the Difference b 
of Longitude, ſo is the Sine Complement of the Lati- 
ude, to the Diftance i in that Parallel. 


r 1. Sügpole Cape Pract kn N and Cape 
enry in 2 j hie, both in 37.4 . North Latitude ; their 
lang tale f ppoſed to be as here 1 what is their Di- 

dance! in their Parallel? 5 r IT 


Subtrack gives the Diff Langitude66 ; cg "IS 
u ves b ; 18 or 3976 ; 
Latitude of both Places is nearly 37 deg North 
dubtract from 90 


Y Remains Complement of the Latitude === 33 degrees. x 
2. 
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2. AsS. 90 0 GI" is to S. 53 Degrees; ſo is 66 4 
equal to 66d. 18m. to 52d. 425 or 52d. zom. or 3177m. 
the Diſtance 8 Or thus: | 
As S. 90 Degrees, is to S. 53 Degrees; ſo is 3978 Mi- ſþ 
nutes, . to 31 77M. the Diſtance in the Parallel as above. Ig 


Example 2. Snppoſe two Ships under the Equinoctia, 
10 Leagues aſunder, and each fails North till both come 
into Latitude 60 degrees. How far are they now aſunder? AS 
Anſwer, 50 Leagues. aww it's thus; : | b A 
As S. 9o degrees is to S. 30 degrees, ſo is 100 Leagrs to 
50 Ligne, = Diſtance required. : 


CASE vill. 


b The 

To ; fol * many M nutes or Mikes. — ag a pa ef | 
| Longitude i in 72 Parallel or Latitude, 8 
. R UL EK. 2 


AS Radius, is to the Sine CO of the Latitude; Can 
ſo is 60 min. (a Degree on the Equinoctial,) to the Leo 
Minutes making a Degree of 46% p in the Parallel IN Vir 
deſired. 7 


Example. In the Latitude of 0 deg, I demand how 
many Minutes of Eaſting or Weſting make a Degree of 
Longitude ? : Anſwer, 38 + Minutes. For it's thus, 

AA S. go deg is to S. 40 deg. ſo is bo min. to min. 

8.5 or 38 and a half, to make one degree of Longitude in 
7 5 50 degrees, 


This may be done by the Plane-Scale, thus: 


Take the given Latitude from the Chords, and meaſure 
it on the Line M. L. (which is Miles of Longitude) ſheweth 
your deſire: As here, take 50 deg. from — Chords, and 

r it ſheweth 38 min. and a half 
2 


: VI. The 


* 1 
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. VI. The Uſe of Gunter's-Scale in Aftrnomy.. 


-WROBLEM I. The Sur's Place in the Edlipeic, x 


his greateft Declination given; to an: bis CL Abe 
and preſent Declination. 


5 Io perform this, hi e 


A8 Radius, is to the Sine Complement of the Sun's: 

greateſt Declination ; ſo is the Tangent of his Lone. 
itude (om the neareft EquinoRial Point,) to the Tan- 
nt of his Right Aſcenſion, from the ſaid TOs, | 


The Names and Charatters of the 12 2 Signs | 


of 
| A Libra 
ſN Scorpio | 
North Si Wl Sagittarius 8 uch Si he. 

T . Neo Sus & y Capricornus { *® igt « 
he J = Aquarius | 
lel MX Piſces 

Note 1. The Sun's greateſt Declinaion i is 23 degrees 
| 9 min. ; 
of Il Note2. The beginning of Arien and Lites ate the two 

quinoctial Points; 
n. I Note 3. This Proportion (above) finds the Sun's „Right 
in ſcenſion only when he is in the firſt Quarter of the Eclip- 


e; that is, Y, O, and n: But when he is in the ſoup 

warter, S» A, and M, fubtract it from 180 D 

hen in 2, M, and 7, add it to 180 deg. And 7 — 

it Quarter, M, =x, and Xs ſubtract (what's found by this 
0 « fo Rig 


ire 


operation) from 360 deg. ſo will you have the Sun 
ſcenfion from * (for any Place in the . a 

2. As Radius, is to the Sine of the Sun's Longitude + 
from the neareſt Equinoctial Point); ſo is the Sine of tlie 


un's greateſt Declination, to the Sine. of his preſent Decli- 
ation, | | P 2 Moi, 


— 


Piece) then againſt 54 deg. 15 min. in Tangents (on the 


might ſee how it agrees with the General Rule given at the 
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Note, The Sun being in T. 8, n, S, G, and m, 8. 
his Declination is North: in 2, 1 , W, W. nal 
and &, it's South. 338 

£3334] Example. © 


When the Sun's Place, in the as 1 is in 8 24 d. 15m. 
What is his Right Aſcenſion and Declination ®% © 
The Sun being in o, 24 Degrees 1 5 minutes, his Lon- } 
pitude from the neare Equinet Point (being now the 
eginning of FV) is 54 degrees 15 minutes. And the Com- 
plement of his greateſt Declination is always 66 Degrees 
31 Minutes. Ihen it follows: MF 1 
I. As S. 9o degrees, is to 8. 66 degrees 31 minutes; 1. 
fo is Tangent 54 degrees 15 minutes, to Tangent 51 de- 4 


grees 32 minutes, the Sun's Right Aſcenſion (from the be- Sin; 


ginning of FV) required. 


By the Gunter: with Compaſſes. | 

The Extent from Sine o degrees, to Sine 66 degrees 
31 minutes, will reach from Pahgent 54 degrees 15 minutes. 

Tangent 51 degrees 32 diss the Sun's Right Aﬀcen- 
on. ' BAL N pas 


$f OBESE. . the /liding Gunter. 3 
1. Let the middle 45 be ſo a that Sines may 
fide againſt Sines, and Tangents againſt Tangents.. 
2 Fhen bring 90 degrees in Sines 2 the outſid 
Piece): againſt 66 deg. 31 min, in Sines (on the middle 


ee is St deg. 52 min. in Tangents (on the 
outhde Piece) the Right Aſcenſion, as above. 
. This Proportion being to be wrought on'Sines and Tan 
© „joint Ys 1 thought it neceflary to expreſs the manne 
its Operation on both ſorts of Guxters, that the Learns 


Beginning of this Diſcourſe of the Gunter, in Page 177 
and 178 ; but ſhall: wave it in the reſt, and only write the 
Proportions in Words, and in Figures, — Bo to the 
particular Example, as follows, for the Sun's Declination. 
2. 


The Mariner's Compaſs Ren ißadl. 229 


2. As 8. 90 degrees, is to 8. 54 deg. 15. min, ſo i3 


MN. S. 23. deg· 29 min. to S. 18 deg, 52 min. the Sun's Decli- 
= nation North, increaſing. 


PROBLEM IL: » 


The Latitude of a Place, and the Sun's Decli nation giveny to 
on- find his Amplitude, and Aſcenſtonal Difference ; and conſe- 
the quently his Rifing and Setting 3 and the Length of the 
om- Day and Night. . O08 qt v8 


To perform this Problem the Proportions, are theſe ; | 
tes; 1. AS the Sine Complement of the Latitude, is 'to Ra- 


de- Sine of his Amplitude. 

Note, The Amplitude and Declinstion, are always of 

one kind; that i is, both North or both South.” | -- 

2. As Radius is to the Tangent of the Latitude; fs i is 
wees the Tangent of the Sun's Declination, to the Sine of his 
utes. W Aſcenſional Difference. 
en- Note 1. The Aſcenſional Difference (being EP io 

into Time, by allowing 15 Degrees for one Hour, and 
then) added to, and ſubtrafted from 6 Hours, the one is 
Sun-rifing the other is Sun-ſetting, 


* Note 2. If the Latitude and R. unstdon are both North 


tell or both South; the Sun riſeth before, and ſets after Six of 
the Clock ; but if one be North, and the other South, the 


contrary. 


Note 3. If the Sun's Riſing and Laing be doubled 
ſeverally, the former is the Length of the Night, and the 
latter the ee” 7 of the Day. 

Note 4 


tudes, * — Arches, c. in this Book cal- 
culated. 


Example. Latitude 51 deg, 32 min North, and theSun' 3 
Declination 23 deg. 29 min. North: [ demand his Ampli- 


tude, and Aſcenſion! Difference : Alſo his Riſing, Set- 
d. m. 


ting, ou of the Pay and * ? 


dius; fo is the Sine of the were 0 Deeliuation we the 


this Problem were the Tables of Ampli- | 


- _—_ _»}” oa — ͤ— 


EET — yy ry S2 Sa 
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0 +8. -m. 
Anſw. Sun's Amplitude 39 : 50, Aſcen. Diff. 33 : 10 Ea 


Sun - ſetting 7: 8 : 13, Leng. of Day 16 : 26 
1 Fi ours C3: 47> Lab uf Night 7: 34 8. 
For it's _ 1 R Des ” 
I. As S. 38d. 28d. is to S. 90 . ſo is S. 23 Deg, 
29 Min. to 39 Deg. 50 Min. the Amplitude North, RY 5 
the Declination is North, that is, the Sun riſeth Eaſt Ty 
$9 — 50 Min. Northerly, and ſetteth Weſt 39d. 50m. 
ortherly. | 
2. As T. 45d. is to T. 51 deg. 32 min. ſo is T. 23 deg, 
29 min. to T. 28. deg. 40 min. againſt which on the Sines La 
is 33 deg. 10 min. the Aſcenſional Difference; which be- J 
ing reduced into Time, is 2 hours 13 minutes; and added © 
to 6 hours, is 8 hours 13 minutes for Sun-ſetting ; which 
doubled, is 16 degrees 26 minutes, the Length of the Day. 4 
Again, 2 hours 13 minutes ſubtracted from 6 hours, is 4 
3 hours 47 minutes Sun riſing ; which doubled, is 7 hours A 
34 minutes, the Length of the Night. . 


eee FAIR x 3 4 why 1 
Latitude of a Place, and the Sun's Declination given; to fend Eat 
bis Altitude and Azimuth at Six of the Clock, 7 


777 ſolve this, ſay; 
L. A Radius, is to the Sine of the Latitude; fo is the red 
;4 Sine of the Sun's Declination, to the Sine of his addi 
Altitude at Six of the Clock. | - | Daz 
2. As Radius, is to the Sine Complement of the Lati-- -* 
tude, ſo is the Tangent of the Sun's Declination, to the E 

Tangent of his Azimuth (from the Eaſt or Weſt) at Six I clin 
of the Clock. 7 3 

Note, The Azimuth is from the Eaſt, at Six in the! 4 
Morning; and from the Weſt, at Six in the Afternoon ch 
Northerly, in North Latitude; but Southerly, in South e 
Latitude. . 1 

Example. In 51d. 32m. North Latitude, the Sun's De- x 
dHination. being 23d. 29m. North. What is his Altitude, || to 8 


1! . 
Ne F 


and Azimuthat Six of the Clock. alu. We 


the Day is} 
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Anſwer, His Altitude is 18d. 1 1m. and his Azimuth is 
Eaſt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 
or Weſterly. For it's thus: 2 | 
I. As god, is to S. 51d. 32m. ſo is 8. 23d. 29m, to 
S. 18d. 11m. the Altitude at Six of the Clock. | 
2. As S. god. is to S. 38d. 28m.. ſo is T. 23d. 29m. to 
T. 15d. 07m. the Azimuth at Six; that is 74d. 53m. 
North Eaſterly at Six in the Morning, but North Weſterly 
in the Afternoon. | 


es PROBLEM VV. 

Latitude of a Place, and the. Sun's Declination given; to 
find his Altitude, and Hour of the Day, when he is Eaſt 
To perform this, the Proportions are theſe : 

T. AS the Sine of the Latitude, is to Radius; ſo is the 

Sine of the Sun's Declination, to the Sine of his 

Altitude ; 'when Eaft or Weſt. | | 

2. As Radius, is to the Tangent Complement of the 
Latitude; ſo is the Tangent of the Sun's Declination, to 
the Sine of the Hour from Six of the Clock, when he is 
Eaſt or Weſt. . 

Note 1. The Sun is Eaſt after Six in the Morning, but 
Weſt before Six in the Afternoon. e 

Note 2. The Hour found (by the laſt Proportion) being 
reduced into Time (by allowing 15 deg. tg an Hour) and 
added to, or ſubtracted from Six, gives the Hour of the 
Day, when the Sun is Eaſt or Weſt. 


' 


Example. In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 29m, North; what is his Altitude? 
and what Time of the Day is it, when he is Eaſt or Weſt ? 

Anſwer, His Altitude is 30d. 35m. and the Hour of 

7h. 21 m. Morning, when Eaſt. 2 
4h. 39 m. Afternoon, when Weſt. 


For it is thus; 

1. As S. 51d. 
to 8. 3od. 35m, 
Weſt. 


zm. bs to 8. 90d. ſo is 8. 23d. 2 m. 
e Sun's Altitude, when either Eaſt or 
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2. As T. 45d. is to T. 38d. 28d. ſo is T. 23d. 29m. to 
S8. 20d. 11m. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is, is 7h. 21m. and ſubtracted 
from 6, is 4h. 29m. the former is the Time when the Sun 
is Eaſt in the Morning; the latter the Time when he is 


oer . 


The Sun in the Equator or Equine#tial (that is, when he hath 
uo Dedlination) the Latitude of a Place and the Sun's Alti- 
tude given; to find his Azimuth, and the Hour of the Day. 


| This Problem is thus performed. 


Bi AS Radius, is to the Tangent of the Latitude; ſo is 
the Tangent of the Sun's Altitude, to the Sine 
Complement of his Azimuth, from the South in North La- 
titude ; but from the North in South Latitude; Eafterly in 
the Forenoon ; and Weſterly in the Afternoon. 
2. As the Sine Complement of the Latitude, is to Ra- 
dius; fo is the Sine of the Sun's Altitude, to the Sine Com- 
plement of the Hour from Noon. | 

Example. In 51d. 32m. North Latitude, the Sun having 
no Declination, and his Alt. being 21d. 5om. in the Fore- 
neon ;, I demand his Azimuth, and the Hour of the Day? 
Anſiwer. His Azimuth is South 59d. 45m. Eaſterly, that 
is the Sun is upon the S. E. by E. a quarter E. Point of the 
Compaſs, and the Hour of the Day is Hours 8.33 Minutes 
Morning. For it's thus: 
I. As T. 45d. is to T. 51d. 3am. ſo is T. aid. gom. to 
S. zod. 15m, whoſe Complement is 59 deg, 45 min. is the 
Sun's Azimuth required. * | 

2. As S. 38 deg. 28 min. is to S. 90 deg. ſo is 8. 21 
deg. 50 min. to S. 36 deg. 50 min. whoſe Complement is 
53 deg. 10 min, or 3 Hours 33 Minutes, which 4 
Msn: ; | tracted 


ur 


un 
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trated from 12, gives 8 Hours 27 Minutes, or 27 min. 


after 8 of the Clock in the Morning, the time of the Day | 


required. | 

PROBLEMVI 

Latitude of a Place, Sun's Declination, and his Altitudz 
given; to find his Azimuth, and the Hour of the Day. 


The Performance of this, is as follows. 


1. AKE the Complement of the Latitude, the Com- 
plement of the Sun's Altitude, and the Sun's Di- 
tance from the Pole, (which is his Declination) added to 
go deg. when the Latitude and Declination is one North, 
the other South; but both being North, or South, it's the 
Complement of the Declination, and add them together 
into one um. | 
2. From half that Sum ſubtract (to find the Sun's Azi- 
muth) the Sun's Diſtance from the Pole; but (to find the 
Hour) ſubtract the Complement of his Altitude; and note 
the Remainder. | 
3. To find the Azimuth, you have theſe two Proportions 
following. +. 1 5 * 7% 
Firſt, As Radius, is to the Sine Complement of the La- 
titude z fo is the Sine Complement of the Altitude to a 
fourth Sine. Then again, l W te 
Secondly, As that fourth Sine, is to the Sine of the half 
Sum; ſo is the Sine of the Remainder, to a fifth Sine; 
againſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude ; but from the 
South in South Latitude, - egg | 
4. To find the Hour, theſe are the two Proportions 
which follow. 7 | | 
Firfl, As Radius, is to the Sine Complement of the 
Latitude; fo is the Sine of the Sun's Diſtance. from the 
Pole, to a fourth Sine. | wy a 
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Secondly, As that fourth Sine is to the Sine of the half 
Sum : ſo is the Sine of the Remainder to a fifth Sine; a. 
gainſt which, on the Verſed Sines, is the Hour of the Day 
Noan. ; . "mY 1 
Example. In 51 deg. 30 min. North Latitude, the Sun's 
Deelination being is deg. 10 min. North, and his Altitude 
obſerved to be 11 deg: 30 min. I demand his Azimuth, 
and Hour of the Day * © EM 
| d. m. 4 * SL en © 
| n 90.00 90. o0 
Latitude - 51.30 | North Declinat. 15.10 Nor. Alt. f I. 30 
Comp. Lat. 38:30 | Sun's dif. fro. Pole 74. 50 om. Alt. 78. 30 
Comp. Alt 78. 30 Comp. Latitude 38.30 
Sun's Diſt. 74. 50 | Comp. Altitude 78.30 


Sum is 191.50 Sum is 101.50 
balf Sum is P88 The half Sum is 95-55 
Remainder 21.05 Remainder is — 1 7.25 
Then to find the Azimuth, it's thus: 

1. As 8. god. is to S. 38d. 30m. ſo is Sine 78d. 30m. to 
Sine 37d. 20m. the fourth Sine. n 
2. As 8. 37d. 20m. is to S. 95d. 55m. ſo is Sine 21d, 
O5m. to S. 36d. againſt which, on Verſed Sines, is 80d. the 
Sun's Azimuth from the North Eaſterly, if in the Fore- 
noon ; but North Weſterly in the Afternoon. 


And to find the Hour of the Day, it's thus: 

1. As Sine 99d. is to Sine 38d. 30m. fois Sine 74d. Som. 
to Sine 37d. the fourth Sine. | . 

2. As Sine 37d. is to Sine 95d. 55m. ſo is Sine 17d. 
25m. to Sine 29d. 40m. againſt which, on the Verſed 
Sines, is god. 3om. or 6 Hours 2 Minutes, which is 
the Hour from Noon ; that is, 58 Minutes after Five of 
the Clock in the Morning ; or 2 Minutes after Six in the 
Afternoon. | | 


Tb 


1 


Dksckiprion and Usx of the vhs o 
8 G r 


I. T H1S uſeful Inftrument may be of any Length, 


but it's commonly made one Foot ſix Inches, or two 


Feet long, to open with a Joint in the Middle like a Car- 
penter's Rule; one Inch and half (or more) in Breadth, 
and of any Thickneſs at Pleaſure, according to the Matter 
* — of; which may be either Box-wood, Ivory, Braſs, 
or Silver. | 

2. There are two Sorts of Sectors, known by the 
Names of Gunter's and Forſter's Sector; and are ſometimes 
both put on one Inſtrument ; that is, Gunter's Sector 
one Side of it, and Forfter's on the other. (ES 2.80 


3. The Lines on Gunter's Sector, are theſe, Line of 


Lines, (marked at the End with L) Line of Sines (marked 
S) Superficies, (marked Sup.) Solids, (marked Sol.) Line 


of Metals, Line of Equated Bodies, Line of Inſcribed 


Bodies, &c. 


4. The Lines on Forſter's Sector are theſe Five, viz. 


Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
and Secants, each marked at the End with it's Name, or 
firſt Letter of its Name. * 

5. All Sector-Lines or Scales, meet at the Center of the 
Head (where the Joint is) on the Left-hand, and from 
thence are figured towards the Right, each being twice 
repeated: that is, one on each Leg or Side of the Seder, 
anſwering one another. | | 

6. The Sector is uſeful in Projection, to reduce, or to 
make a Scheme to any poſſible Magnitude : Alſo in Pro- 
portion, to work any ſtated Canon or Proportion in Arith- 
metic, Geometry, Trigonometry, Navigation, Afironomy, &c. 
of which I will give a brief Account, yet ſo as the Learner 
may be informed how ts imploy them further. 


I, 
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1. The Uſe of the Sector Lines for Projeftion. 


IN Projection it's often required to enlarge or diminiſh 
the Scale that the Draught deſigned may be of it's deſired 
Magnitude; in doing of which are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſſes; and to avoid a 
needleſs ſaying over the ſame Things, take once for all what's 
meant by a Lateral, and a Parallel Diſtance, or Extent of 
the Compaſſes. en | 
1. A Lateral Diſtance (in any Line or Scale) is the Ex- 
tent or Diſtance taken in the ſame Line, on the ſame Side 
or Leg of the Sector from the beginning thereof, to any 
Number therein deſire. | 


As for Example; The Lateral Sine of 30 Degrees is the 
Diſtance of 30 from the Beginning of the Line of Sines; 
and ſo it is in the Line of Equal Parts, Chords, Tangent, 
Secants, &c. | 0 Py | 
2. A Parallel Diſtance (in any Line, or Scale on the 
Sector) is the Extent or Diſtance, taken acroſs from any 
Number in any Line on one Leg of the Sector, to the like 
Number in the like Line on the other Leg of the Sector. 

Or, the neareſt Diſtance from any Number on one 


wo (oben acroſs) to the like Line on the other Leg of tlie 
| As for Example: The Parallel Sine of 30 degrees is 


ſſuppoſing the Sector opened to any Angle) the Diftance 


from 39 in the Line of Sines on one Leg of the Sector, or 
30in the Line of Sines on the other Leg. 
Or, the neareſt Diſtance from 30 in the Line of Sines on 
one Leg, to 30 min. the Line of Sines {that is to ſay, the Line 
iuing from the Center of the Joint or Head) on the other 
Leg, is the Parallel Sine of 30 Degrees. In like manner it 
| 4s done in any other Line or Scale. 
bis being underſtood, the inlarging or diminiſhing 
"any of the Sines; or the finding a Chord, Sine, Tan- 
gent or Secant, to any propoſed Radius will not be 


difficult, | 


c 
t 


this General Rule. ; 


I. To find. the Chord, Sine, Tangent, or Secant, &c, ts 
any Radius (greater or leſſer) propeſed. e 


4 4 5 : _# 
: Y " 4 l , 47 
The General Rule is thus Ra 


1. Take the propoſed Radius in the Compaſſes, and 


make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius (in 
the Compaſſes) be a Parallel Chord of 60 Degrees in the 


Line of Chords z 6r a Parallel Sine of 90 Degrees in he 


Line of Sines; or a Parallel Tangent of 45 Degrees in the 
Line of Tangents ; or a Parallel Secant of o Degrees in the 
Line of Secants; for the Chord of 60, Sine of 90, Tan- 
gent of 45, and Secant of o Degrees are equal, and each 
equal to Radius. | 

2. The Sector being kept at that open'd Diſtance or 
Angle, any Parallel Diſtance in any Line, will be a Lateral 
Diſtance on a like Line to the propoſed Radius; that is, 


a Parallel Chord of 10, 20, 30, Cc. is the Chord of 10, 


20, 30, &c. to the propoſed Radius; alſo a Parallel Sine, 
angent and Secant of 20, 30, 40, &c. is the Sine, Tan- 


lius. | 


IL. The Uſe of the Sector in working Propottians. 


S Uppoling the Learner underſtands how to take a Lateral; 


Diſtance on the Line of Lines (otherwiſe called Equal. 


Parts) on the Chords, Sines, Cc. And to apply them pa- 


rallel in any Line on the Sector; the working of any Pro- 
portion is thus : 


A Gmeral Rule 1s work by the Sector. 


1. Take the fecond Term Lateral (dat in; em the: 
2 of the Line to the propoſed ſecond Term) 


opening the Sector, apply that Extent Parallel (chat 
2 b, 


* - 


* 
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difficult 3 and for the Learner's further Information, take 


ent and Secant of 20, 30, 40, Cc. to the foreſaid Ra- 


: 
— „ pen GEN mins l tags . * 
= rr 


7 8 3 
P 


n 


1 the Sector, and general Rule aforeſaid. 


, 

1 

= 
2 
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is, acroſs it) in the firſt Term: then tay the Sector at this 
Parallel Extent. 2 80 : ISS 
2. Take the Parallel Diſtance of the third Term, and 
meaſure it Laterally, gives the fourth Term ſought, or 
uired. - | | | | 
"Or briefer thus: As the Lateral ſecond Term is to the 
Parallel firſt Term; ſo is the Parallel third Term, to the 


Lateral fourth Term. 


This one Rule is ſufficient for any Proportion whatever, 


and will appear ſo by a few Examples. 


PROB. I, To multiph by the Line of Lines on the SeQtor, 


—— 50 K "The Proportion #7 | 
AS 7, is to the Multiplier; ſo is the Multiplicand, to 


* Example. What's the Product of 8 multiplied by 4 ? 


The Analogy, or Proportion, is this; 
"As 1, isto 4; ſo is 8, tothe Product 32: thus found by 
1. On the Line of Lines, (that is the Line of Equal 
Parts) take the ſecond Term 4 Lateral; that is, from the 
Center of the Joint, and the beginning of the Line, to 4 
in the ſame Line. 1 f | 


2. Open the Sector till you fit the (aforeſaid Lateral) 
Diſtance in the Compaſſes in the Parallel of 1 and 1, or 
10 and 10; that is, ſet it over from 10 to 10 at the End 


of the ſame Line, and now counted for 1 and 1, the firſt 


Term: keep the Sector juſt at that Angle or Opening. 

3. The Parallel Diſtance of the third Term 8; that is 
from 8 to 8 taken acroſs from one Leg to the other, in the 
ſaid Line of Lines, and meaſured Lateral (which is from 


the beginning of the Line towards the End) reacheth to 


32, the fourth Term, which is the Product of 8 multiplied 
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$ As the Second Term 4 (Laterally taken) i is to the firſt | | 
Term 10 (Parallel ſet) ſo is the third Term (taken 
Parallel) 8, to the fourth Term (meaſured Laterally,) 
r I which. is 32, the Product as before. Or thus: As the 
Lateral 8, is to the Parallel 10, counted for 13 fo is te 
e Parallel 4. to Lateral 32, as above: , 


PROBLEM e 
7. divide by the Line of Limes the Sector. 


2 


T. 


7 
| 

| 
ö 

: 
| 

| 


The Analogy, or Proportion is thus, 
As. tht Diviſor, is to 13 ſos the Dividend to the Quo- 
tient. Or thus 
0 As the Diviſor, is to the Dividend: ſo is 1 to the Quo- 
tient. 
Example.' How many Square Yards are in 6 Square 
Feet Afar, 4 Srv 1 For it's thus: 36 80 
As 9, is to 1; ſo is 36, to the Quotient 4 : thus to be 
vrought by the Sector: As Lateral 1, is to Parallel 9, ſo 
y Be 36, to Lateral 4, the Yards e 


TE PROBLEM. III. E 


2 


4 Ts work the Rule of Three by the Line of Lines on the Sector: | 
or unto three Numbers EV, to find the Ren in bre 

al) 1 TO ir. 

nd | The e : 

rt AS the firſt Term, is to the ſecond Term ; ſois the h 

1 Term, to the fourth Term required. 

8 Example 1. If the Diameter of a Circle be 14 Inches " 

me [What is the Circumference ? Anſwer, 44 Inches. For 

om me Proportion is thus: 


ied: As 7, is to 22; ſo is the Diameter 14, many Ci 
leg [cumference required : by the Sector thus wrought, as Kon) 
Fa 


* | 
4 r 
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teral 22, is to Parallel 7 : ſo is Parallel 14, to Lateral 44, 
Mane a Circle whoſe Diameter is 14. 


2. If a Plank or Baard be 15 locks fave, 
a 20 Feet long 3 how many Feet is in it? Anſwer, 25 
Feet; For the Proportion is this; | 

As 12 is to 15 the Breadth, ſo is 20 the Le to 25 
Feet, the Content of the Board: And by the Sector thus 
to be wrought; as Lateral 15, to Parellel 1a, ſo is Parallel 
20, to Lateral 25 Feet, the Content of the Plank. - 


PR OB. 1V. The Uſe of the Ser Plane-Sailing, 
Example 1. A Ship in 426» 1om. North Latitude, falls 


NE. by N. 104 Leagues; I demand the Latitude ſhe i is 1 
and ner 8 from the Meridian? 


: TI Proporfiont ire theft ; 


As Radius, to the Diſtance failed; ſo is the Sine of 
as - Courſe, to the Departure from the Meridian. That 
is, by the Sector thus: As Lateral 104 Leagues (on the 
Line of Lines) 10 to Parallel Sine of go Degrees, ſo is 
Parallel Sine o 33Degr egrees, 4.5 Minutes (the Degrees of the 
Courſe from' the Meridian) 2 Lateral 58 Leagues (on the 
Line of Lines) the Departure from the Meridian. 

Note, If 104 2g ph 6 3 be troubleſome, to 
fit Parallel in Sine of 9 : then. take it's half, or 
quarter Lateral; and the 80 ova] will be accordingly its 
half or quarter: As here, if you take 52, the half. n 10 
Leagues; the Anſwer will be 29, whoſe double is 58 for 
the Departure from the Meridian, as hefore. 

2. As Radius is to the Diſtance fail'd, ſo is the Sine Com. 
oma the Courſe, 'to the Dierence of at 
RF 2 N 

* As Lateral 10 l yang is $0 Parallel Sjne of 9 4 ſo 
is Parallel Sine 2 eg. 1 90 = 
the Difference of N 
Latitude the Ship loin, avhetore in the 
in Pages 208 209. 


5 55 1 er 87 Leagues. 
eU may find the 
of the Gunter, 


£ Example 


ſo 


Example 2. 1 Ship ſails South Eafterly, "till hen Dre, 
of Latitude be 275 Minutes, and the Departure from the 


| Meridian be 412 Minutes; I demand her Courſe and Diſ- 
tance. ſailed ? | e I" bo 
The Proportions are theſe : 
1. As the Difference of Latitude, is to the Departure: 
ſo is Radius, to the Tangent of the Courſe, That is, 


By the Sector thus; | 55 
As Lateral 412 Minutes, is to Parallel 275 Minutes 
ſo is Parallel Tangent of 45d. (that being Radius now.) 


to Lateral Tangent of 56d. 15m. the Courſe from the 
Meridian, which makes S.E. by E. 


2. As the Sine of the Courſe, is to the Departure ; & 


is Radius, to the Diſtance ſailed, 


By the Sector thus | 

As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 

ſo is Parallel Sine of go deg. (that now being Radius) to 
Lateral 495 min. the Diſtance ſailed; | 

After this manner may any Proportion be wrought by 

the Sector, which I leave for the Learner's Exerciſe. 


— 


The Uſe of the following T A B LES Lati- 


tude and Longitude. 


\J Atitude and Longitude are two prim AﬀeAions of 
the Earth: By the Help of theſe two the Geographer 
endeavours to repreſent the Parts of the Earth, that they 


=_ keep ſymmetry and proportion with the Whole, 


atitude is an Arch of the Meridian, comptehended. 
between the Equator and a Parallel; But e is an 


Arch of the Equator, intercepted between the Meridian of 


London, in the following Tables, and the Meridian of any 


guess, | other Place. | | 


For the exact ſettling of Latitude, we have many abſo- 


lute Helps ; but to * the Longitude of a Meridian, 


and 
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Feaſs- Iadia, I conſulted 
> ent and Modern; as in Page 161 of Harmonicon Celeſte, 
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Aud more eſpecially the Longitude of a Place at Sea, is that 
= which hath, and ſtill wearieth the greateſt Mafters of 


Geography. | | 

I have endeavoured to ſettle the Longitude with as much 
exactneſs as poſſibly I could: For I not only calculated 
according 'to the Latitude and Meridian Diftance of each 
Place. from the Meridian of London; which Meridian 
Diſtance I obtained from the exacteſt Geographic Charts 
extanf, but I confulted with the Reckonings of fkilful Ma- 
riners, and when I found any Difference, I adjuſted it both 
according to Art and Reaſon. 

As for Inſtance : I had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbadees 
to the Lizard: According to which I have ſettled the 
Longitude of all the eminent Places in the Vſt-Indies. 

And for The 1 of the Longitude of Places in 

bſervations of Eclipſes, both An- 


"the Difference of Meridians between Goa and Londen, is 
Sb. 48m, and Malacca and London 6h. 49m. My Table 
hach the former of theſe 5h. 58m. and the latter 6h. 4 5m. 
the Difference between my Table and the former of theſe 
'Obſervations is Iom. and of the latter 4m. which Diffe- 
rence may be born withal, | | 
I the Reader conſiders the Time, being 1664, with 


ide great Labour and Pains, (to my Knowledge, be- 


„ing then his Servant,) the Author beſtowed; and ex- 
<< pended-in compiling this Work, the Performance may 
« juſtly be look d upon, as then the beſt of its Kind. | 

_<« But fince that Time there hath been better Helps, 
«© new Diſcoveries made, and new Places found out; the 


Z 3 Carrector, at che Requeſt of the Bookſeller, and out of 


« Reſpect to the deceaſed Author, but moſt of Al for the 
« Public Good, , bath made ſuch Amendments herein 
<« as were poſſible, by comparing of the beſt Obſervations, 
« Tables, Charts, Maps, and Sea-Journals, he was able to 
#6 procure 3 {@ that it may be concluded, Theſe Tables * 


e 
* 


#% #”. * 
* * ayes 
— 


"The Mariner's Compaſs Reſbiſed. 


c of any extant in our Language; not that they are. ſo 
exact in every. particular Place, as to need no Amend- 
% ment in Time, but with Reſpe& to the preſent Help 
« they are ſo. | 


« And” nem IL goed with Gn , 8 


order, or that all concerned in ſetting. both Latitude 
and Longitude, Tables, Charts, and Maps, would mu- 
„ tually unite in a fixed Meridian where to begin Lon- 
“ gitude, AE” bots” 
& For altho' Longitude may be begun at any Meri- 
© dian, yet the Convenience of its beginning at one 
«© Meridian, in all our Engliſb Navigation Books aud 
Charts, would render the Study and Practice of Na- 


<« vigation much more pleaſant and eaſy than now it is: 


“ Such various beginnings and countings of Longitude, 


© occaſion ſome to ſtumble, others to miſtake, and ſome - 


© to cendemn all to be falſe, by not conſidering the 


« ſeveral Meridians made uſe of, which ſuch a wiſhed : 


© for Union would prevent. 4 
* But this is not likely to be in my Time, who am 


« ſo near the Grave; yet ſhould it be ſet on Foot, while 


« I am on this ſide the other World, my beſt Perform- 
C ances ſhould not be wanting to promate it, and ſhould 
« count all my ſpare Hours from neceſlary Preparations 
« for my laſt End, well ſpent in ſuch a uſeful and Public 
« Good”. k Gn. x 


« Note 1. I do begin the Longitude (in my Table) at the * 


Meridian of London, ind increaſing it on both Sides the 


ward, and End in 180 deg. the oppolite Meridian. 


ſaid Meridian; that is to ſay, both Eat ward X Weſt⸗ 


2. Therefore (according to this Accouut) all Places on | 


the Eaſt-hde of the Meridian of Landon lie in Eaſt Lon“ 


£ 


zitude; and on the contrary, all on the Weſt fide of it lie 


in Weſt Longitude. ; . 
3. If-a Ship be in Eaſt Longitude, ſailing to the Eaſt» 
24 +, Q3 * ae 


3 


110 
« 
* a 


e the trueſt, or come (in the general) neareſt the Truth 


— 


„ — 4 
— _ 4 
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Ward, the Longitude increaſeth ; but ſailing to the Weſt. 
Wards, the Longitude decreaſeth. | 


4. And on the contrary, if a Ship be in Weſt Longi- 


tude failing to the Weſtward, the Longitude increaſeth, 


and failing to the Eaſtward, it decreaſetn. 

F. Take Notice, that at all Places in Eaft Lengitude, 
the Sun cometh on their Meridians before he cometh on 
the Meridian of Londen. As thus; if a Place lie in 15 
deg. Eaſt Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
London : If in 3o deg. Eaſt Longitude, then two Hours 


 Jooner; If 45 deg. three Hours ſooner ; if 60 deg. four 
7 


Hours ſooner ; If 75 deg. five Hours ſooner; if go deg, 
ſix Hours ſooner; if 105 deg. ſeven Hours ſooner ; and 


To you may reckon for any other Longitude. . But on 
the contrary, All thoſe Places that lie in Weſt Longitude, 


the Sun or Star cometh on their Meridians after they are 
paſt the Meridian of London, 


To find the Difference of Longitude between any two 


Places. 


IF both Places be in Eaſt Longitude, or both in Weſt 
. Longitude, ſubtract the lefler Longitude out of the 


greater, the Remainder is the Difference of Longitude. 


If one Place be in Eaft Longitude, and the other in 
Weſt Longitnde, add both together, and their Sum is the 
Difference of Longitude. 3 


Note, That the Longitude of Places, tabulated. in Mr. 
CoLlsoNn's Mariners New Calendar, heretofore eſtimated 
from the Meridian of the Lizard, are in the laſt Edition 
of that Beok, reduc'd to the Meridian of London, 


4 TABLE 
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A TABLE containing the Chief Harbours, Head- 
lands and Iſlands in the World, ſhewing their | 
Latitude and Longitude : Beginning the ſaid 
Longitude at the Meridian of London. 
. 5 
The Sea Coaſts of Greenland. 
— [ID 
Names of Places. D. M. D. | 
Acluits Headland 79 55 {11 00 
Fair Foreland — 179 20 [10 52 
e Cold the North End of | | 
harles Ile ————— e | 
Black Point, South End of it ——|78 oo [10 30 |} 
Dear Sound — | 790 15 | 12 40 |þ 
Foul Sound —— 77 28 [12 50 þF 
Bell Sound — — 77 15 [12 40 
Horn Sound — 176 45 113 36 | 
Point Lookout — 75 25 25 369 
Helies Sound — 178 552127 50> 
Cape Barcan, or Barcam— — 78 157] 22 11 % 
| Cape Blanco — 77 GFI 39.8 | 
ucks Cove 77 358|23 108 
Negro Point Edges Idand 76 55 f. 23 30 f. 
Hope Ifland ———| 76 18*|23 45 
Cherry Iſland, or Bear Iſland ——— | 74 30 [18 o8 | 
Ice Point, or. Cape Deſire 77 40 9 10 
Admiralties Iſland —| 75 os 5 50 
Langeneſs — 7 ͤꝓ 
Cr Point — — 72 00 53 183 
Fretum /Burrough — — 70 q [61 zo | 
Colgoyen Iſie —!?“)h) — 69 coo 4, o 
Cape Candenoſe — —— - os | 42 35 
Cape Barlo —— —— — 66 39 38 oo |þ 
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Sea Coaſts from Archange] to the Naxe of Nor way. 


"BS Names of Places. 1 | 0 4 
: | : 5 4 * 

{| Archangel 64 30 40 30 
Cape Grace, or Cape Bona Fortuna [66 oo | 36 30 
Cape Gallant, or Sweetnoſe—— 68 10 | 34 45 
Kilduyn Iſland —— 69 30 31 20 
River, Kola Entrance — ' —— 69 10 .| 31 oz 
Fiſhers Iſland — 70 oO 26 38 | 
North Cape —— 71 2; 23 o2 
Tromſound Iſland 70 25 lis 30 
land Sanien, South Weſt Point — 69 35 - 13 oof 
Loeford, Weſt Point — [68 15800 oo 
Werro, or Weroy Iſland 6% 30 = 07 30 

| "9 3 -; 
Dronten, or Dronthem m==—— 63 40 810 155 

TRanſdel ] — 63 15 = 06 308 
North Point — — 162 20 C o 26 A. 
Katts Neſs, or Scuts Neſs 8. Point— 61 45 [oz 36 N 
Hearle 3 the South End — 160 40 03 38 1 
North Ber — 46 10 | os 40 
Bommel . North Point — ſo 25 los 40 
Jedder N — 58 05 2 10 
Naze of Norway — — 57 45 897 24 
Maſterlanßggd ? — 2157 53 [11 45 


—— * 


7 * A — — 
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Sea Coaſts in the Sound. 


E ²˙. 


Nein of Places! 


r 


Maerden 
Caperwick 
Anſloo or Chriſtiana . ——— — 
Gottenberg Gat 
Ca Kol - — — — 
Elſenburg — 
Valſterborn — — — 

Chriſtianople 
Calmer 


| 


— ——_ 
# — — 
— — 


South Ed 


Raſeborgqü 
Borgo —— 

IPelting Sound mom — 
Wybur gh- —_ — — 
Peterſburgh —— — — 


Revel Les — — — — 
Nargin Iſlanld—— — — 
Sybranneſs in Dagoo, or Dagerort 

Arenſberg in Oeſel Iſlanßd— —— 
Par n,! — — 


Runen Iſland —— — — — — 


Heland the J North End 
Eandſort * 
Stockholm —— 

Aboo 


Latitude 
D. M. 


— 


e # 7 — ng —— _ ef = 
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Sea Coaſts in the Sound. 
* . * ; 
Names of Places. | 1 ＋ 3 


* 


— 


„ ET IC þ 


Coningſburgh — 154 43 21 3 l 
| Sth by — . 22 18 36 

Heel —— | $54 49 9 08 
| Gotland, the North "ry 58 % 20 15 

Faro Sound — 58 oz 18 50 

Gotland Wiſbuy — 57 30 [is 30 


Gotland, the South End | 
Bornholm ——— erer 55 158014 45# 
Camin, or Hamin —| 54 10S|15 oat 
Jaſmond, or Ruge — 54 40-14 09,8 


Ameland Ifland, or Amoyland ——|53 308.06 20 
Scheling ——— — 53 27505 58 
30 


ROBlock” —  —— — 4 375118 407 
Straelſund — | 54 25 5 13 168 
| Wiſmar — 54 10% 12 Oo 
: __ — — m 54 ob 09 55 
> Copadages —— 55 41 12 50 
=Y enore — — 1 56 22 12 42 
y . — 1 54 12 58 ( 
| Anout, or Anholt Iſlandü — 56 50 111 06 { \ 
Leſon or Leſnow Iſland, or Jeſou — 57 o to 30 ] 
— Scaw _» . 100 20 
1 5 
by ' In Sea Coaſts of Holland and Flangers, from the | L 
Scaw to Calais. i - 
fo Land, or Helighland Iſle . — | 54 24 2 08 35 - 
Hambrough — 413 10 35 8 
Bremen — — 53 307 |09 oo E 
8 \ 
P, 
G 


Fhe Fly — 53 16 | o 


2 — als ates. a * nt Ws MK. 
* k * 


wed band wt al I bn 
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| The Sea Coaſts of Hellas and Flanders” from the Scaw 


to Calais. 
Names of Places. 
N nn mood. eee 
Amſterdam — Es — 
Antwerp ——  —_— 


The Brill —— —— — — 
Middleburgh in Zealand ——_—_ 
Sluys = 
Oftend 


Donkick ———— — 2 


—— —— — ] — 


m—— ( — 


Latitude 
D. M. 

53 15 

yp 232 
31 188 
FT ga 
* 375 
1 
51 148 
51 o2 


The Sea Coaſts about the Iſland of Iceland. 


Grimes Hole, or Geuberman's 
Rocks — — — 1 
Gamal Iſles, or Gille —— — 
Weſtmania Iſles 
Rook Point 
Snow Hill 
Fair Foreland 
Rage Point or Orgel Bay | 
Marza, or Largeneſs ——— —— 
Grimſa Iſle 
Lange Neſs 
Bargarers Point 
Silly, or Pappy Iſle 
Horn Bay 
Merchants Foreland 
Portland 


| 


— 


— ———— 


— — — — 


—— 


- 


— ä F— — 


— en 


r 


Greens Iſland 


9 W 


— > 


: 0 
Ix. £ 


4 Cath Neſs Point 
4 Buchan Neſs 


2a — 


De 
N The Sea Coaſts of | England from Berwick to the Lizard. 


| Newcaftle ——— 


—— 
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* — 9 


n 
ko 


The Sea Coaſts of Scotland, 


Sing 
| 


Sky Iſland North End — 
Iſland of Lewis, Nerth End — 


Names of Places, 


Fair Iſle 
Les of Orkney 


— 
—— —— — 


— —— — — 


Aberdeen 
„ x — 


— — —ꝛ 
— 


Farro Head, or C. Wrath ———_—_—_—_ 
Shetland South End — —| 


Edenburg . ” DIET 


oz 
07 


O05 


02 
OZ 


03 


O2 


on 
01 
02 


O2 
O2 
OI 


| Longit. 
D. M. 


0 


| 


—| 55 12 [or 30s 

Sheiles, or Sheilds —— ——|;; o or 235 
Sunderland mn—_— oo. 205 
Hartlepool — — 4 
Whitby — — — 4 25 o Fos 
Scarboroug — — — 54 20 2 oO 407 
I Flamborough Head m— —| 4 o8 8. 50 11 & 
Burlington - — ———|$54 oo loo O8 
Hull — — 12 52 f oo 20 
Grimesbÿ — — — 53 30 © oO 56 Þ&) 
. — |; zz} 
Wells ——— ̃ — — 53 10 01 0005 
Blackney —ů 3 es 
reer 


1 


* 
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The Sea Coaſts of Exgland, from Berwick to the Lizard. 


«„ As 


Names of Places. 
| Winterton - — 
Yarmouth — — — 
"Alborough — —————_— — 
„ . 
Ipſwich —— 
Harwich — — — 
Colcheſter — 
LONDON — 
Rocheſter — — mma 
Maregate — — 
The North Forelanldi — 
Sandwich — —— 
The Downs — — 
The South Foreland —ů—ů—— 
Ripraps, a Sand m— :—c—— 
Dover — — — 
Dongeneſs — 
Rye — ñ— — 
Beachy — — —Pé 
Shoram — — — 
Portſmouth 93 
Iſle of Wight, Newport | 
Pool | — 
Weymouth — — 
Portland RT EB — 
1 Chiddock —2EA— — N —ü— — — — 
E — — 
Topſham —— — — 
The 3 — — — 


Latitude 
D. M. 


. 
7 * 


— 


* 


Longit. 

D. M. 

01 22 
oi 38 
oi 28 

01 16 

ol - og 

ol 18 

oo 56 © 

00 oOo 

oo 26 

01 14,5 

or 247 

Ol 14 1 

on” 25 

O1 20 

01 26 

1 

do 51 

O00 45 

00 25 

00 17 
oi oo 

OI 25 

Ol 4 

2 ol 

02 44 

03 o 

03 18 

03 287 

03 49 6 

03. 39 


ew 


LS "IS 0 „ 4 
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Tue Sea Coaſts of Eeglond, 


U) % Go Ak f. 649 


24 


| * 
* ” "> 1 


Names of —.— 


The Eddykone — ONT" RE 
Plymouth — 
Rambhead —— --- —2.— 
Fo r —— —— 
a outh — — —— 


LIZARD. 


— 0% op DN I OC +4 


—— — xz 


D. M. 


TE Sn. 


50 402 
50 

50 168 
50 24 K 
50 11 85 


r 7 K. 


Latitude 


Longit · 
D. M. 


04 44 8 
04 178 
04 35 85 


04- 35.3 
o 108. 


A 


05 14 


* 


1 Tue Sea. Coats 6 from the 22 ** Head. 


Gulf | 49 56 {06,06 * 
Scilly Idande, the middle ————|'50 oo eg 45 
Seven Stones — — 50 10 5 40 
Hartland Point 15 10 04 35 
Londey Ifle mmm} ot 20. 5304 40. 
Mott Bay, or Mort Point ——| 51 1284 405 
Briſtol . Sf! 358 
* — ener 
Caldy Ifland . —— — 2 148 
Milford —=— — 1 4315 152 
St. David's Head ——— ———|57 068105 228. 
Barſey, or Bardſey Ile — —— 152 44 fo oo? 
Lirerpoole w—;; 20 o; oo |} 
Weſtcheſter — „ 53 9 04 20 
— 
2 Ha — — — — 1 1 3 © 
Ulle of Man, Weſt End — 53 47 o do 


27 - 
. 
5 * 


ch dt. ts * 8 


n 8 9 


Wo. be Mariner's $ ;Compoſ Real, 


The' Coaſts of þ IP" | 
Names of Places. Lad 1 3 
f N 12 
Fair Fore land — — |; O; 
I London Derry —— 5 co 
land Torre —— 9 
les of Arrak — 54 48 
Stags of Broad Haven 54 07 
Ifles of Arian — —— 54 55 
Galway q — — 53 o 
| Gall, or Doen's Head 52 40 
Lupis's Head — — 52 24 Z 
Limrick — — — 52 233 
Blaſques — — 52 oO 
Skillocks —— —ʃ — | 305 
Cow and Calf —— —— 11 3 85 
Mizan, or Miſſen Head — 51 168 
Old Head of Kinſale — — 1 35 
Cape Clear — — 51 17 
Kinſale -_ — — — 0 
Cor: —2 == }zr 49 
Waterford 1 — 52 9 
WexforiæG . — 152 13 
Dublin — ' — 53 14 
—— ea —— = 53 24 
3 The Sea Coaſts of France, | 
as — . 1 — 159 58,,].01 542 
Diepp e 7-149 568 0 og 
St. Valery, '—— -. ————|50. 10g. oo 36K. 
Sain Head, Cape de Antiſer. 4 44 C 00- 34.2 
Rouen Mouth — - — 49 34 B. 0% 21 
Cape Barfleur — — — — 149 438 01. 140 | 
Cape EIT — — [49.47 *|02, 3 


The Mariners Compaſs Re#ified. 


The Coaſts of France. 


— 


— 


Latitude Longit. 


8 Names of Places. Id. M. P. BI. 
eee — j 5 2 12. 
Caſkets — — 149 50 o2 20 
[Guernſey — — — 49 33 o» 2 4 


Jerſey . — — — 
St. Maloes — — 4 39 o 57 
Morlaix —— — —— 48 33 03 49 


Iſland de Baſs ———— — 48 50 | 04 oo 
Uſhant «+ — 

ConquetñĩxĩßoeO —2aũ—ęiui48 27 o co 
Breſt — — 1486 23 04 25 


Camarita Bay ——— ——|48 25 0% 28 


Seams — 48 o | o5 oo 
Weſt Penmark 1 0424 
Bell Iſle ——— — —— 147 18 13 16 
Nantz 47 142191 39 S 


Heys Iſle | — 

Ide de Rey the middle ——[46 107]ol 30 
{Iſles of Oleron — ä — 

Rochel — — 

Bourdeaux City — 


St. Sebaſtian 1 24 fol. 29.0 

Bilboa 143 9 O2 58 

Cape Pinas —— 8 56 [06 oo 
Cape Ortegal — 11 04 07 48 


Cape Corumna, or Groin — 143 28 9 20 
Cape Finiſtere n_—__ 0.40 
Iſles of Bajona — 14: 29 [00 27 
O porto 2 — — 41 10 109 25 
| | Burlings — — — — 39 35 O9 24 
Rock of Liſbon | — — 38 52 [09 50 
[Liſbon —ĩů—ů e: ie 
E Cape St. Vincent 3 | | 
Ine st. Maria ——— —— 36 58 [os 30 185 
1 [Cadiz _ — — 36 33 6 11 |, — 


— 


* 
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The Sea Coaſts on the Main Continent within the Straits, 


Names of Places. 
Gibralte.!ů⸗ʒũĩés; — — 
Malaga — — 
Cape de Gat — 
Cape Paul — 
Alicant 


Cape St. Martin 
Barceloniakyꝛx²ð - 


Marſeilles 


Toulon comm —— 


9 — 


Gena ꝑxñ᷑⁊/⁊k(wß, — men nn 
Leghorn — — 
Civita Vechia —— — — 
Romekkaoaↄ - — —.— 
N aples —— — — — 
Cape Spartevento ie, — 
Cape Colonne _ — 
Gallipoli — — 
Cape St. Maria, or Lucia -—— 
Ancona ; | amp — 
Venetia, or Veniſe— — 
Zara — — — —— — — — — 
Raguſa— —— —— 
Cattaro — — — 


La Valona — Mpp—_—_— — 
Point Palerma ——— — 
Lepanto — ä — 
Cape Matapan, or Caliga 
Cape St. Angelo, or Angulo — 
ache 


— — — 


— —— ——— 0 


Longit. 
D. M. 


04 
03 
Ol 


2 56 The Mariner Compaſs Refifed. F , 
The Coaſts on che Main Continent within the $507 


OW Names * Places, | 1 ir 
Cape Martelo South Point gy | 
of Negropont F* 38 

Cape Colom, or Colonne — z 
Salonica —[o 4 |; 
{Cape Monte Sanctio— k — [40 26 — — 
_ |Sallippoli EI om” oy 27 20 
: Conftantinople — — —— — 40 59 | 28 56 
rh — or Baba 39 30 26 30 
— — — — 2 

Cape Barbernola, or Blane — 38 og 3 , : 
Epheſus — — 138 oO 27 53 
| Antiochetta — NapEpn 36 30 22 46 
_- IScanderoon, or Alexandrettaẽ5 36 34 a 
+, © fAntiocha —— — — 36 117 25 5 
Aleppo — — — ee 
Tortoſa — 1 


Tripoli — | 158 
Joppa, or Jfax — —_— 32 27 - 29 — 
Jeralalem —— — —— 31 tt} 228 
Alexandria — 31 108. 30 1998. 
Cape Ruſato — 48 f. 21 25 8. 
Cape Meſurato — ——32z 218516 17 * 
Tripoly ß 
Suſa B r ». > 0h | 10 34 
7 Cape Boa —:;ſ!f! —— 37 ob; | 04 
Þ 1 — . co % 
Bowe — ee n 
even Capes m— 1 ig #707 oo 


Giger ;:k!üyy —-— 14 

ape Tidelles, or Dellys ——— 5 + _ | 18 
Algier — — 37 50 03 16 
Cape Tenes : —— — 36 50 | or 50 


Opaatg uo YE! 


ISS 


8 
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1 


Iſlands within the Straits. 

Names of Places. 3 RE” 
Formentura :? -——|38 33 oi 55 
1vica — r 38 50 OI 40 
Majorca — — — 139 30 [3 03 
8 2 — cc 39 2 O4 52 

Tolare, South 71 Garin; 38 4 09. 12 
C.S,Reparade N. End of Sardinia 41 10 Jog 50 
Aſinaria — — 4 0 89 8 1 
Bonifacio, South | 41 24 09 46. 
C. Corfo, North] End of Cortes 42 56 | og. 50 
Capraia, or Captia »——— — 43 3 [10 27 
Lilboa, or Elba - — 42 4 ii oo 
Planoſa — — 42 30 | 45 
M. Chriſto 42 17 [11 oo 
Palmarolla, or Palmeria —— 41 03 13 35 
Ponſa — | 41 02113 37 
Iſcia, or Eſchia ĩ — — 40 54 8 14 30 f 
Strombello —— 38 i oo 
Volcanello 38 5 Ii 33% 
Felliſuur — — 38 30 315 008 
Allicur — — 386 4 42 
Uſlica — — 38 36* [13 52 
Trapano Weſt End of ) ——— 137 57 [13 13 
Palermo in — 138 6 113 50- 
C. Paſſaro Eaſt End of C Sicilly — 36 38 15 40 
Meſſina in 138 O0 [16 20 
Siracuſa in 37 03 [ig 4 
C. Molin in — 137 12 56 5 
Pantalaria ' —— —— — 136 48 12 20 
Limoſa  =—— — —| 35 56 [14 1 
Lampidoſa — =— — 35 34 þ12 46 
Malta —— — 135 53 14. 30 
Ouvre l'oeil, a Rock ——» — 35 45 6 36 
Grande, or I, Longo — Pane (CC 16 18 | 

— — wy 


e 
* Al . * — k cd 2 b 


1 
| 
* 
* 


* 1 F 

N 5 * 

* " 4 & 2 
„ * ** 4 1 * , PO "OI . A — * 

„ 1 g > > So — , _ K 
— % - _ . 
* of P « - 
--- A herein Whnenras e E r 
5 c o 


— 
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1 ¹*ůůů———— 1 


. + 


Illands within the S rait. 
f _ | thts Lac.” 
Names of Places, D. M. o 79 


— 1 


oma — FE 2 —— 6 43 10 16 88 
St. Andrea — — — 43 12 16 26 

Lifla + — — 43 062116 40 
A Yoſta — — —=—— mee W 42 58 I 17 20 

Corzola — — — 43 03 
Melada _ - : — — ens 42 52 on 18 06 — 
Corfu ä - — 1 39 42 — 20 062 
Cephalonia ?:! 38 15 f. 21 ook 
Zante — a TIE 37 46 '21 14 


Siatto, or Schate « 
Scio, or Xi0 <— 
Patmos — — —— 137 20 26 55 
1100 —-— — 37 35 2 25 358 
Ferhinia, Fermina, Trade — 37 24 
Sekfante, 6r Sifanto — 43 58s Fa, 20 8 
Mylo, Mila, or Melo Am * ; S 7 = 
— a onn 1 2 Oo == 
end of Candia Cape — — 58 75 988 
North End — —3ç— 27 28 38 
Aa South End Cape Tranquil 36 O1 


je Baftn—34 57 32 23 


Ea. Cend of Cyprus 
1 e C. de Gatte 34 30 33 10 


* : 
0 . e 4. i * 2 „„ J.. —_ N un. 1 m_ 
* — 


Sapienſa — — a 136 40 121 45 
| | - Iſlands in the Archipelago. 
1 — BEAR 

Taſſo — . 40 [25 17 

Lemnos - — —_ 28 37 

Metyline 88 Sygre 39 15 25 og 


O. St. Andrea | 35 31 35 00 


_—. 


uo urg 


ↄpun 


— . A Akuma. 


VeJ 


ↄpnn uo 


bk. A. Await — ww wF \F ww 
— 1 


| 


The Mariner Compaſs Rectiſied. 


Sea Coaſts of Barbary and Guiney, from Tangier to Cap 


—— 


4 K 2 


Bona Eſperance. 
Names of Places. 5 af — 

Cape Spartel —— — — o | og 

Cape Cantin —— wm=——|32 36 [og 10 | 
Cape de Geer =———— ————|30 27 10 06 | 
Cape de Non — | 15 | 0&9 
Cape Bajadore ——— -———|26 4 |I5 35 8 
Cape Blanco — — 20 32 117 35 — 
Cape de Verde — 144 43 |17 209 
River of Gambia's Entrance ——— 13 o8 | 15 3109. þ 
Cape Roxo. —— 1 i 4 
Cape de Monte, or Mount — [06 23 2 12 o 
River Seſter, or Seſtos [os 243 os 36 
Cape de Palmas ——— — 04 135 06 45 
River St. Andrea — ——|05 058104 15 
Cape Three Points — 4 285jo1_50 | 
Cape Corſe ————— —— 04 55 Foz oo 
River de Volta, or Accara 05- s Foy: 25% | 
Cape Formoſa —ſ i; os 40 
New Calabar Entrance ——— — 04 42 [os 338 
Old Calabar Entrance —— — [04 10 fog 45 
River de Camarones —— — 03 25 [10 108 
Iſland Fernand Poo ——— — 02 40 0 303 
Iſland de Prince, or Prince's —— oi 40 og 15 af 
River de Anger, or Angra oo 50 10 01 
Iſland St. Thomass — — {oo coo [os 20 
Iſland St. Matthew's ———— — oOo 30 o6 ow 
Iſland Aſcenſion == —— ———[o7 20 13 ogW 
{Iſland Anabona —— ——4o02z 10807 27 E 
Cape Lopas —— — —— c 55 Fog 55 E 
Cape Negro —— 16, 812 371 K 
Iſland St. Helena Nova 16 2.106 14 E 
Iſland St. Helena — 15 568 04 1ToWh. 
River Congo — — | Oo5 4o*lis 25 E 
Cape St. 'Thomas ——— ——— 24 10 [14 43E 


8 
1 
2 
7 


rr D 


„* 
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Sea Coaſts of Barbary and Guiney, from Tangier to Cape 


| Bona Eſperance. 
: * * . . 
Names of Places, 2 2 
Cape Secos, Sego, or Seca 29 o ο is 56 E 
4 Cape Bona Eſperance —— — 34 % 19 35 E 
Cape Aguilhas, or Lagullas 34 54821 20 E 
Iſland Triſtian de Acunha 37 13 goW 
n The Sea Coaſts of Braxille. 
Hand St Paul — 0 20 25 30 
I Para River ä 02 50 142 47 
Cape St. Roque —— of oo | 35 47 
Rio Grande 1, 20 | 35 57 
Permanbuco - —— A... 
Cape St. Avguſtin os 35 356 20 
Iſland Ferdinando Lorenha - ——— | 03 50 [31 10 
| River St. Franciſco —— — 10 50 {37 50 
Bay de Todos Santos  —— — 12 46 [41 oo 
4 Port Segura 16 31 140 35 
| Cape de Abrolhos —— —— 18 15g 4 075 
| Spirito Sanfto - — 9 58142 108 
1 Cape St. Thomas ——— — 122 107| 42. 16 
Cape Frio 123 oO 42 208 
Iſland St. Catherina — ———| 27 50 849 oo? 
River Grande's Entrance 31 55 8 52 006 
Cape St. Maria 34 30 |56 40 
River de la Plata, or Cape St. Antonio]. 35 40 57 36 
| Cape de St. Andreas — — 38 40 6 3 Og 
Bay Sinfunda, or Sinfendo 42 35 68 oo 
Point de los Leones — 44 co [70 40 
{ River Camerones aa 4741-90 
Cape Blanco — Ti; 
| Pepy's Iles — „rr 4. 1 4 
Point of River St. Julian 48 40 | 74 34 
| Cape Virgin Mary of Magel. Straits 52 00 75 Og 
Le Maire Straits 24 34.3173 O04 


2 * - - llc tit 


. 1 


* » 


3 


* r , , 2% Jo. 


uo Yam 


* * 


— 
re 


PF | 


_ 


E 921 = 8 
S ty ci ty 


8 


G Longi 
. Names of Places. | D. M. D. * 
Horn, the 8. part of Terra del Fuego] 56 55 © 
Iſland dos Pics — — | = - 8 _ = S 
Iſland de Martinvas —— ———]| 19 © 30Z | 26 55 — 
Iſland St. Maria de Agoſta — | 19 40 b 29 10 
Iſland Trinidada — 20 302] 30 00M. 
Iſland Aﬀfcenfion —— . 0% 40 14 2g” 
The Coaſts on the Main Continent in the Eaft-Indies. 
Bay de Allogoor Dallagoa 28 30 31 og 1.4 
River St. Lucia ——128 20 32 17 
Cape St. Martin, or Maria —— 22 130 % 35 of 
Cape Corientes 23 40836 17 
Moſambique is o45]41- 10 
P. de Aguada, or Del Gada N 10 178140 10 
Cape de Falſo | o oo f. 39 20 
[Tongon—— — — % 50838 39 
Mombaſo 03 5038 30 f 
Molinde, or Melinde ——£ —o2 59 39 358 
River Lamos ———— ——|o1 20 40 13 
Magadoxa — 182 20. |44 502 
Cape de Baſſas, or Boxos —————| 04 06 47 3392 
Cape Gardefoy — —— [11 44 | 208 | 
Aden — — 113 oz o 
Mocha — — 14 1034 50 
Cape Matriaca — —— 15 237 52 '10 
Defar e—_— 7 o 55 35 
Cape Reſulgat ! —— 22 48/09 45; 
Muſcat — — 1323 328459 4; 
Baſſora, or Buſero —— ——| 29 4 40 20 
[Gombarooon — —— 27 20 56 40 
Cape Glado as 34 


© <=" . vc — 


| 


1 


' 
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The Sea Coaſts on the Main Continent in the Eaf- Indies. 
— Names of Places. — Lough 

| River de Sinda, or r Cinde ——— 24 4; [67 35 
I ep w— 7; 0: 169 8p 
Surat 5 E 
Deman .- — 
Bombay Ifland — — 0d. 

rns, 

| Chaul, or Choale ——— . . 

| Dabul  — r 

| Rajapour Hle I 0.14.0 
Goa „ eee, 28. 173. 0 
Carwar ee eee 
e eee eee eee, $300 

1 Tellecherry . © EI We 3: 
Callecutc — ——_—_— 48. 
Cannanou  —=_ —— 10 22w[75. 35 
rei 6813 
Anjanga — :! — o8 298.76 25 8 

1 Cape Comarin —— ſo: or 77 258 

Colombo in Zeylone— — [oz 078.179 3088. 
point de Galle, or Gallo on the ſame ö o5 108 [80 10 8 

Dundre Head on the fame ——— 06 o2® 80 45 8 

4 Trinconomale - — os 40 81 40 

Great Baſſas Shoalss— —— | o6 23 81 45 

f 232 „„ rr 

apatam . 2 The, Ol 179 55 
Trincumbar — en „„ 15 79 50 

Porta Nova —ſ i 1 

{ Pondicherry —— 4 60 18 

Fort St, David, or Tregapatam —.— 12 og 120 48 

| Conymere — — —— 12 35 80 Og 
Fort. St. George, or Madraſſapatam 113 11 80 32 

| Pullicat — — ſz 38 e 

| Armegon — > . 114 16 80 12 
Petapol m—_ !! — 116 06 80 42 
Due point, or Mecha — —116 08" 81 32 

| Maſblapatim "———— —— 16 22 81 10 


„ . ES Or CE SO EPInInes 


9 oa — Sa * * n « a * . 
. = 
* . 4 


J)) „ „ __##% e e e © 7 Þ ww ind D._,QIDod 


— 
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= 7 The Sea Coaſts on the Main Continent in the Ea/i-Indies. © 
: Names of Places. [yn | 
— —— — — — 31 57 

Viſagapatam—:?— — 17 43 | 83 57 
Bimlapatam ——— — 117 51 8409 
Pondy »——— . —— — 18 49 [ 85 15 
Jacarnaut Pagoqdtꝛy ö — 119 5 86 42 
Arſepure — 9 87 23 
Point Palmiras ————— ;D — 20 42 87 52 
Balaſore Road — — — 6 87 48 
Piply ＋— — p ( 
Dacca — — — 123 57 90 55 
Caſimbazar ———— —— 25 6 45 
River Bengal ———— —— 22 17 Z| 92 27 01 
River Aracan———— —— [20 108 93 40 
Pegu — — I 3 90 20 
.. ͤ— 0 og 8.101 3 
% Point Romania ——— ]|o: '16& | 103 f 
D Point Cui | | 12 10® | gg oz 
4 Siam Entrance — —— 14 18 f 53 
J Cambodia Entrance — ——| 10 28 | 10g oo 
Cape Anarilla, or Ayarilla —— 13 25 | 108 og 
Cochin, or Chinchen —— — 14 og | 167 56 
Tonquin |20 5% [og 40 
Canton | 23 14 {113 06 
Amoye Iſland — 7  - „ 
Hockſew n—z Fi. 
River $wadia ——— —— 427 51 {11850 
Liampo, Lingpo, or Ningpo ——|] 29 59 120 35 
{| Ifland Chuſan | —_— 07: 
Nanquin — 33 45 120 ot 
Pekin — — — = 4 116 28 
I ů Tllands in the F- | 
Sc. Paul = — 38 20975 258 
| Romeras de Caſtelamaſs — 128 45-167 17h 
St. Joan de Liſbon —— 25 248.153 308 
Diego Roys 
— [ 


irg $f [93 3072. 


6＋— 23 wo ome + 
„ = 
» „ * * wits 


| 2 64 PA 'T he Mariners ; Compal alf 


E280 in the Ea. .- Indies. 

| FT, 6 Names f bo 1 Latitude | Longit. 
| mW Place Ea M. 

| SCE andon | <UL 2g — — 1 6 38 64 38 Jo 
| Mauritius — , — ———|:o 10 [52 55 
| Malha  —— —— — f 15 |bo 30 


Ie. St. Mary 8. End of St. 2 05 

8 Pe nag ; 5. 47 46 10 
: d. 10 OVA _ x — — 1” 

St. 2 4 — — 7 ol 8 * 
ö { Joanna — — — 
4 IMohilla— — — 
* Comero or Angazecha —— 
| Morſia, or Monſia — — 08 07 N 40 158 
rern 
Penda — — — jos 2 W 39 35 © 
e 5 [ie 366114596 


11 
| 
— 
WI 
— 
O 
mY 
(ly 
Va 
o 


Coſmeleddo—— —— 10 148 ff 1 
Juan de Nova — ſog 38 K bs 40 8 . 
Aſtore Iſle — — o 55 53 50 | 


. Agalega, or Gallega ---— — 0 | | 
111 
1 : | Quevelo, Quebello — 0 53 52 38 k 
' | Baſſas de Banhas ———- ——— ſos os 48 46 
Hermanos 
Hand Gratio « 
] _ __ — 02 
| as de Chages, or Iſland de Chagos 06 | 
Three 22 — : 04 4 0 2 
| Croſs Iland . ——— fe 10 5s 85 
Sacatora, or Zackifora  —— — 2 Tr N 
1 Hand Abdeleur —— — | 12 04N|[53 04 
Cubello e 
Malique — — fo oN: 
Garipe, or Gripe — — 15 * 72 
= 


"4 red. Re 2 vo + " 
* a „% 4 


. - Fg 


. 


_—_— 


- "> _ — . 
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Iſlands in the Eaft-Indies, 
NY as | I Latitude j; Longit 
Names of Places. B. M. D. M. 
Qualpena — — — 110 2 73 30 | 
Andomaon, or Antada —— —— 10 73 32 
Ceylone South End, C. Gallo ——_ 08 81 15 
| South 2 76 22 7 
Maldive IN — | © | 'N a, 
Yas de Diego Reys — . 20 | 72 00 | 
Aynian 74 * 5 Point 105 3081 197 00 tn 
„ 55 5521 109 558 
Cocos — — 14 0 9g 828 
Andaman — ! —— 39 ˙ . 92 19 f 
Borneo — — — 50 110 55 
Nicobar — — ir 93 40 
North Weſt End of Sumatra ——— of 22 | 94 50 
Bencola — — 55 $| 104 08 
South Eaſt End of Sumatra — 22 8105 10 
Jambe —— — 19 $| 102 55 
Bantam ! ĩð⁊ 106 ir 8 105 55 
Batavia — — — 16 81108 48 


* 
as 


= 


St. Antonio 
St, Vincent | 
St. Lucia, or Round Iſland 
I St, Nicholas 
Iſle de Sal - 


Mayo, or Iſland May —— —— 
St, Jag : —— 
Fuego, or Fulgo ' — 
Brava 898—— — 
St. Paul — U 


2 


04 
95 2 


6 508 


50 f. 
05 N 


9 


| 500 


20 


'The Southern Iſlands, or-Cape de Varks lllendn 


24 39 
4 40 

23 59 = 
22 08 = 
22 078 
22 0209. 
22 56 8 
23 410 
24 , 02 


1 


7 


__ „ 0 Sy rs 
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The cen had. 
Names of Places, | 5 3 Sow 
Sando Porto —_ —— 32 58 FT 5 
Madeira Weſt Ed — —— 32 23 7 2 
ISalvages — — 13 00 16 50 
Ferro — —1 7 COLI 45 
Gomero — — 128 06 17 05 
Pico Tenariff— —— 28 238.16 2803 
Grand Canaria — ——— 27 $2 | 15 10 
Allegranſa —— 29 20912 33 
Lancerota — — 29 o2 12 45 
Forteventura South Weſt End —— 128 oz 113 36 
* 


Flores — — 39 32 430 5064 
St. George — 38 52 f. 26 3 


Tercera :o kꝛ: 2 57 

Gratioſa }5 

Whale Fiſh ———= — — 

Vajo, or Vegia — — — 
— Aſ— — 

Formigas, or Hormigas 

St. , Maria | 


The Sea Coaſts of the North Part of America, len 
20 Bay 1 and — | 


Cape Elizabeth —— |62 032 E66 5 f 
Hand Reſolu tio; —— 61 50 f. 65 04S 
_ Ann's Foreland”© '———— [63 48 74 45+ 


Cd 


2 — rere 778 — 2 
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. The Sea-Coaſts of the North Part of America, Hudſon's- 
2 , and Newfoundland. | 
— 4 | 
| Latitude | Longit. 
- Names of Places, D. M. | D. a 
5 — — [64 30 182 5 
5 Cape Southampton ——— [61 55 86 4 
̃ ir Thomas Roe's Welcome —— | 64 15 |92 04 
. Cape Churchill — | ˙ ©; 
1 Port Nelſon, or York Fort ——— |57 10 [93 58 
New Severn —— =—— — 56 oo [88 20 
Cape Heneretta Maria ——155 O |84 30 
s Viner's Iſle — 153 05 184 03 
Albany Fortwua — —— [2 26 84 50 
Mouſe River's Moutn— — 51 18 183 13 
Point Comfort — 4 81 11 
Frenchman's River -——— — 51 20 80 14 
{Rupert's River (oq — 51 30 79 26 
8 Charlton's Iſland —— —— [52 08281 204 
5 Danby's Iſlanl did — — 52 15880 56 
1 Shephard's Iſland —— . ——|$1, 457 [80 48 85 
; Solomon's Temple Iſland ——|5;. 0; [8 o 
3 Weſton's Ile —152 58 5 32 48E« | 
* Cubb's Iſſe ! ——— 154 10. [82 49 f. 
Bear's Ilahds ——— —— 154 25 83 45 
Baker's Dozen's Iles —— — 57 56 81 25 
Sleeper's Iles —— ————|60 10 81 30 
2 Mansfield Iſle, the middle — 61 42 80 30 
Cape Jones — —— [54 55 78 58 
| Cape Walfingham —— -———— | 2 35 177 55 
N Cape Charles ————— —— 62 10 [75 35 
= Button's Ifles ' ——— —— |60 25 15 27 
\ Bell Iſland = —— ————|52 % f 35. 
- Grey's Iſlands  ————— ——— 50 35 53 25 
Cape St, Joknn ——= —— 50 25 2 48 
. Pengwin Iland —— —— 50 oo |52 50 
_ Bonaviſta ð— ð — 49 15 | 52 12 


* * 
— —_ 


111 n 
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The Sea-Coaſts of Hudſon i-Bay, Noufoandlend, and 
8 


Names of Places. 8 | 8 atitude | Longit. 


r 


Trinity Bay Entrance — —— 48 52 52 20 
Barcaleau Iſland — 148 40 [51 56 
Conception Bay Entrance — | 
| Cape St. Francis —?:h— 48 o 151 46 
Cape Race | | 


| Cape St. Maria 


{Placentia Bay 
(Cape St. Laurenſa —— 4 9 434 © 23 
[land St. Paul 47 10 158 18 


Tadouſack — — 49 oo A 67 o 

nebeck ? — — 4% 5589 485 | 
Anti Coſti Iſland, the middle 149 405 |60 455 
Cape St. Charles, or Charles Straits | 52 102 {55 og 
Cape Britain 46 oo 58 30 


Cape Sable v — 143 co 64 58 
| Pont, or Port Royal —— —— = * 65 = | 
Penobſcut River ——— — 14 40 67 10 
North Varmouth — 14 4 6% 58 
PPaſcataway Entrance | — — 43 26 70 10 
JCape Ann Iſland ——— —— 42 46 69 45 
Cape Codd — 1 12 6 55 
Boſton Entrance —— —— 42 zo 169 23 
PI moutn — a | 
South End of St. George's Bank — %] 45" 6% ig 
South End of Nantucket Shoals — 39 50 68 23 
{Nantucket Iſland —— — 41 15 68 48 | 
IMartha's Vineyard ———- ——| 41 14 69 cg | 
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| Sea Coaſts on the Mais-Continent in the Weft-Indies. 


Names of Places. 


Cape Feare 
Cape Roman, or Cattit 


| Aſhly River, or Charles Town —— 
Port Royal 


Cape May: 


— 


Elizabeth's Iſlands —— 


Block Iſland — 
Montock Point 
Fiſher's Iſlands — 
New York 
Sandy Hook | 
Cape James, or Henlopen 


Long iſland, the middle —— —— 


4 


— 2 
— — 
—— DETEEY 

— 


Cape Charles — —— — — 
Cape Henry — — — 
Cape Hatteras 


——ͤ e — 


Bay of St. Auguſtine 
Cape Florida — — — — 


Laphillapina or A, 


| River Spiritus Sanctus, or Miſchi- F 


ſippi River's Mouth — ——— 
Tompeck | 
Liva, or Vera Cruz 
Sierra, or Cape de Martin —o—n—— 
Triſte, or Trieſt Iſland — ww n— 
Campecha „ — 


— —— — ——_—_— 


Cape Conde ſedo— — 


Cape Catocha — — — — 


Salamancha k. — — 


Cape Honduras — ? —— 


Cape Camaron —— _ ——— 


' Longit. | 
D. M. | 


69 13 
69 58 
70 20 
70 40. | 
73 53 | 
7354 
7456 ] 
72 45 
73 39 
74 16 


25 2 


. : 
” 5 


at EY 8 A 
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Sea Coaſts on the Main-Continent in the Vf. Indies. 


Names of Places. 


[land Curaſoa, or Quica 
Mouth of Oronoque Rive 
ape Three Points —— ———— 
Cape Naſſau 


- —— q 


— —ů— 


— — — 


Surana mn —— 
Mouth Amazones River —— —— 


N. Cape, the middle of Caopory Iſland | 02 


| Latitude 


D. 


11 
09 
o8 
19 
12 
12 
11 
10 
08 
10 
08 


06 


04 
00 


M. 


Iſlands in the W:/-Indies. 


Tobago Weſt End - — — 
Barbadoes, at Bridge Town 
ranado mom m— 
Zoauia — — — — 
St. Vincent 
St. Lucia — — —— 
Martiniſa —!?ꝝ;⁊7;ç'7 


. 
* : 


— — — — — — 
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EY 
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St. John de Port Rico 
Iſlands and Rocks of Ave 
Tortuga, or Tortugas | 


| ands 3 in the -ab 
| 
' 
| Latitude Longit. 
| Names of Places, ID. M. D. = 
1483 "> - — ——-— - 
Nevis — — iy 05 12 T 
| Euiſtatia — — . 17 25 62 20 
St. Bartholomew ———— —— 17 52 62 06 
St. Martin's ———— —— 7! 6 462 te 
Anguilla —— 6. ; 
Sambrero x, — a 
A | ada — — — 
St. Cruize 
| Virgins Gab 
St. Thomas — — 


Margaritta — 
Blanco — 
Teſtigos — . — 
D* Orchila | — — 
Bonairy, or Bonaire — 1 8 
Aruba — — f 50 2 
Eaſt End of Hiſpaniola | — n 69 15 
Weſt End of the ſame — — 118 26 74 36 N 
Eaſt End of Jamaica —— —— 8 oo 175 50. 
Port Royal in wg — c- 7 ) ———Eeèfe 
Weſt End of the ſame————i8 o8 7 oo / 
Eaſt End of Cuba —ů n 15308" 
Havanna — 22 40 | 3 
Weſt End of Cuba —— — 21 40 86 30 
La Bermudas —— 3: 25 163 10 
Bahama Iſland — jj e 
Abaco South End 26 oo 73 46 
Andrews, or Androſs, or North End 25 10 78 40 
Providence _ 25 oo 177 


"Tt be Mariner 5 Compaſs Lee. 


Iſlands in the Ve f-Indier | 


— | | | 
Names of Places. | 5 Longit. 


Harbour — 


Eleuthera South End, or Hathern — [24 40 75 


Cat Iſland, the middle 6 
Watling's Iſland — 24 03 [74 
Rum Key 6 
Exuma =— nn— 2; 22 | 75 
Crooked Ifland, North 1 End — 122 56 74 
Long Iſland, South End 22 41 174 
Atwood's Keys 99 
Mayaguana — — 22 35 172 
French Keys —— 122 40 173 
Merapervouz — 121 58 4 
Hogſties . 
Hineago, Weſt End —— —— 20 52873 
Weſt Caicos — 121 38871 
Turks Iſland — — 21 35170 
Abrolho Bank, the North End 21 35 8. 69 
Plate Rack ————— 20 108 |68 
Mucares 21 306 [76 
Verd — — — 2 17 6 
Cajad Zal — 123 10 79 
Pinos — — 121 20 [8 
Great Camain— —— 118 54 |81 
Little Camains — 119 30 [8 
St. Andreo 112 23 80 
Caimanuback — i o | 
Pedro Shoals, North Side =———— | 17 10 | 77 
St. Milan n—— 7 10 181 
Guayna — — 116 53 188 
Cozumelli — cj 8 
Zava Quita — 17 ol 89 


